
ijHU isui(aJI ]^j n M 


4J J^JIj 

i c> Ju^j I mLP Jj ( 

LJjU ju?-I 


OIaIaJI t“ j I l ~^la Lo 

pUJl aJL^? l^J Jj>cj 4j^wal>u Ajlij ^-*3 4954 

pl*Jl UjS"j^> A^jJ l^cJl AJ-LoJli t 4JojL>cJl A^J_LoJIj ^JLill 
.^JLaJI ^Ull 3 I JJL»I Oj Jl>J| ^JL*Jl Loj cOj 
^ jJl ^lp b j-j^Sfl I-1 a ^A3 

OjL%»» . 4-JlP oLl* 3I ^ jj| tAiP bj»Lv<g 

^1p LJjb A-^lj ^1? a-wsAaJI o-Xa O^j 

(Jly N cLoJiaJl Ig^Jl Cf* 

jJua« l^.^ax.) jlS* Jlij l^l^waj 4lad:>^ 

LjtllflJ <_£ J>~ I ^3 

ll ^3 A.^ J l A-^jAaJl ^LaJj^Jl ^lp 
^^3 bjjjl “^! ^ 

<^)j+£U_ viUJb cAo ^*Jl aJ^A^j A-J-oV 

^j^Jl ^IJailj Jla!1j OjJoJI (J^fiji ^Ip 

• c (> j-*j j-aj 'i/ ^*JIp ^Uaj 


2&05*)! 4JjwJ! s ^Jwlt 



^jUI 


jjiisiC- jjLs> :t_il yZi j 


<Us>,ji21 dil jm 4JLtL< 

uml ij9l 3a£U :4. lniln i l l ®jdulil 


1644 - 

AjjiaJI JjjisJI j fJjiil ^lajl - 

M /■ ->. \ 1 ” 

Ub Jji xa^\ — 

2010 - 


*ljIo£ JJ 6JA 

Ancient Science and Modern Civilization 
by: George Sarton 

°4ddlUtll 4il&llj 4i_)xjsll jiiil Aj^uxaJI 4jju&aJI JjUjiHj iwlUSIl lift > 


.i AjjjaHj A^joll 

rvrojoe* TWoloX'i_ xvroiori ;i,5j»13-S.>i>Jl-l.)ijVu5jiLjJl£jLS 

El Gabalaya st. Opera House, El Gezira, Cairo. 

E-mail: cgvptcouncil@valioo.com Tel: 27354524- 27354526 Pax: 27354554 



i&apti! ;ujuJI 3 pjJWt 


a jua JxaaJI Jbc 
l—UiL Jl ja JUa>l 



•r 


j.3_Sj 



2010 



<£»£jJ|ji_« 253| jlaJ CaaLJI CXju^II jIjlc) 

j i rtt l jjj)*ntitl 5)1 jj 


gjJZ * 

** 1 (TjlH? / 2 —LJ—AI 1 ; > ' l lj ^_i_i aJf j»J ijl 

LiL jljj .u»l :jloJ i hj~a j.«AI juc j 

r.\. : ;^UJI - \J, 

r r. TU 

.4jcjuJI jjLiAl — \ 
.tjLaAlj jJbJI -V 


A . « A 1 X-E i { I ) 

slji ju>l iUL (u ) 
ilj-ijJI (.» ) 


I.S.B.N. 978 - 977 - 704 - 315-1 Jjjj i^i 

£;Uzil jjULi ialiJI 4,!.^)L 


oLsL—ajVI ji-o—£ ^1 5 _a_a.j_ll] jjSJU oljl J—ua] a 4 j 

jl—^Vlj <LfJ 4 -Ajj-^j I ^gjL . ft II SJLJtLaJI ijj-SjJI tjAljJUj 

6 j L 5 > ueJL ji*j Vj ,^Ul£ (ji l^jLa^i ^ Lgin.ATi ^1 

i/tj Jx. 



MM 

(QJJLaJ 


' 6 ts^ W* “^abuall ■ Cui.i aj 4 jH=JI ^JUJl ojjj-a J 

*• 8 ^* > n J—F’ (j /'* * ' J eLaUI Ajfr?* (jjM tliljjSill j ^jlxlt ^llj 

J « J »>B ^al*il <—ll_^lll (jji 1-^jJ j Aja^jUl j 4 ,»o«1l 

t ^r » p.l. fn» Ala Al^ia ^ollc *1 -ai^1 j Li <1 • ■■ tl 1 £jlJi 4 o4i V i 

i"iN -v -Nj t4_jljj]l till j*'j) J ‘* l '-““ i 3 ^l J^Lk jja tilljj 

.Ailik^ll ^1*11 £jj 9 <^3 ^Ic-Vl jjL» eUa>jj n_Llbllj tA^jp ]]j tAjjjjll 
>*1*0 ">1 {JJ j£ AjjSjj AjaIc- till JJJJ jSill £jjti ja i3]j 

(^a_ll jJUl (jc-j *Uaij (jc. aj^aijj {jLoij'yi jSi (^a till Jjillt jj<« Aluilui 

“C«j 2 (_ji Jab!JVI (JOJJ Aji Jsu Ajj£]l J fJUll jujlj ijL J tAj3 (jAutJ 
jit jLuu'yi JjLjaa. l$j tli_ja ^jjll JaUaajVIJ jlftJjVI a jaju j 

A. _t«l» ]l tll^l ^ ia al l jaj £JUU 4jau Aliwila (jl Ltiaji 
ijlial tl)^£iLa]l til&J (Jjlst jl tlilj^laj (ja ^IxJI AaJ3 Lqj^j tl&jjiaij 

. JaUSI (jitSill ^Ub.VI AaU- 
jXJI ^ tjljLjs^lt ^aai / f. ljAaH ^‘ nj_^ aall aim Lojus 

iS^—3*} J j—j V A A al I a tt ojaail tlllal j&i l^aljlj ijjjill ‘ «!«■~ 

til—k]l j»j—lc. ( _ s —91—iuj-aLo Luai ljjja.1 aa jtAAaJ Uiilt t,..ula>r. 

l$a Ijjfra ft$jl la£ (LkJJC.J Ac.1jjflj ■> ■■■I'J "J aLlauoIIj t—ilallj t J J 
a j K \\ Aftli mj J>ll Ar-I iia I j&l j tj=aiaa!l J 3 jUxil J 



A jalwl l Aj^jj lall i,“lUu> j .Aajli o^l^aj AjjIjSII ^*ijU5l ^lujj 

<_£ A I t ^) * u n I I A*il ^liaj Li *l':r- *j >all ^_^^all ^ ■.. 1 H j£a ^3 

<-jj3VI till _^>Lc. 3 ‘_4 jl'j' I j djl_La]l j sljl j jU,^U A ■ --' A (jljLlI j^jJaj 

_>**-a—51 ji—3J A^L jj^ytJb IjUJ t-lLSlI jl£j i jjj^UJI J ^_s_j!N('l tlAla j 
^ <i5t5 I jiSiull ^ AjLjJ all oAA jc JIL Ujjj .AjJc. Jaj IcIjS jjSjiJ 
5- a iS5 t jVI Aij*j <_$All ^j-aUI j? ji«»5l ^jA i,'inj5j tAjjSi aJU Aja»« Ljl 
—51 (J j> - *< *» j55 ^5 jaimVI jSs5l (J^lj^i a»£» aI ^.^0 ijLo iiLivL 

uljUia—&5I ,j—o j_jjS ^ Sc. (jjSjajj 5» > Ltua (UjIa AticJI j Jt. 

. jtj . 'v a oA^. jjSVI jl 3_^^ila<iil 

(jjj U o jlwrt till Ji AjuiI jj ^ I j;!<-- aahu ^jjll ja^fl ^1 j3l ^ -fr j 

(jaj^V'j jA#Allj U^lj jjjj Jlc. (jjjiil 

(j — C plj*u leUAall (JjjjjmoJIi ^5l t <aTi l jl US tA9jit*ll £- jj3 j* AAC ^ 
4 dll J) —17k 5 1 (jaliisl j v—ijUJI (JjUi ^Jc AC. La 4 till jjjtll ji S^IaIII 

J—£ A- 1A tlljl—ai (_ja!I ^j-alxll jjjLii ^ja AjjUio tlll^jAi •■'! J 

ill A Ajljt/tll ojLua^il 'ilj 111 (iaiui jll j ^iaalL*j\ CjI jLuii 

ljul—uL f_5 ^1 jsjjtill jSaj due. i ...iJ jjj'j- -" £-i**3 ja IgiL jUd 
j—3 ^51*51 ^yjac-l ja (Jjl ^jl jnij! nil jc . Jjlill V] ^JAC. jc- 

4\.^-i ^ aLjxIIj A&Liiail 

<-* “ ^5 1 j —ia.j c.H—yi Jla ^ _p-Vl j^jall I _}3_jii ^1 US tJjVjll 

Ijia^ ^yJI AiU^yU iUjcj Aaiill >^Ul5lj (i$ UJI AcU_aj ^UJI 

a U.iU*.h\jjSlj lilkll j A.l.Vu^g]! j t,.\lnH ^^3 lidj-cLa LaJlSj 


r 



(_S_Jrll Jill «•!Jj) J AlLjxJI 4j.iijJI SjLlaall 4 jj*1 (J ill jjJillj 

*1-al*ll _j_ J. ~> i J—S3 jJUJl alii jl I <7IT>, Jli (jc- 4aa&i JL *jf 

^—3 1 £ i 4j. 4nl«ll 11 ^5 4 1 .' ji>L -vl-vi > I I 

(jjjLi^a—II 4C.I 'l i n j 4C.l*n'i II (JLacI ^3 1 jC, JJ La£ c4r^ l *. . .al lj c . bu 

•'^ jJj vl l L a taVI j ^U.j5!j 

aJalji—u 4i_uiUll -■'■« "I I *j4 ■ *’»»' 333 jjjjc.yi SjLaoa. Lai 

^O* 1 ^^C-LuS^j (_j3bajuc£Liij ttj ajB l~> 4 &ui> 1£31 cLaixlIj l jL^Jj 

US '— ^ -J 0** JUa)Vil j jUaaujij CjjaJaajiJj aJslJiij ({jjiialalj 

{jjj La SXi t—ljXMj pljja ^ia' l alii jlsajl J c. IjSjju (J4jc.yi (j' U* J jll 
Aiulill Jj Siiuii \Ju J44JJ alijl£ Aaslfc Aiudl x (jjj ( ^ ij - <11 
Si—JaJl 4a. 1a .S aliC-jL Jll (j Jill ^jlc. Jaj t JaU'ii.al JSc. gj j-’i.a J& 
(ji t /r l lv I f l l_j-li ^3 4j'l ..liNl •UlJjcyi ijL^LaJI 4 .. .AjLuJI 

.43ja-allj (jjSJI Jltabj SbaJl J3j (jG jj*j Jll aj&liall <ja JjuSII J3aj 
fll—c. l j aa. iVl i.i l Jll 4 jLjcJ/I llA .Uia . al lj . . —il l (ja lillj Jc Jji jjajlj 
-l* jac.j S Jll j tUjjall j liliall j I’lljiribjllj jVijUll j 3a,„UH ; jLa ^jail 
4—ia J—i-l (_yill ^jjaLwVl ^jSa l l jA (jaj JJ-^l aliljj JS 3 aJj 
(j—SI a 4—aalxll (J.1 _ja Jji J AJUjuj^I AjjjxII 3jl i o-i 11 elalc 

4—Jj_)j AjjlaJj 4 j ia i (JaUall J I jjjLijSjii. JSl IjjlS pLalxll 

i. l —2j t4 aj . ^al l aliijLilaaJt aliljLajj ^ja ~ - jlj J .^1 j La ^a 4j3Ai 
1 j. >j » «j o' IjclkUi a4jlljll 4jjLajJ?l Jll r .j.% Jc. sUaJlj ojll JLLa. 
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1—«1 jJj IjLSul (4 j^jj1Ij 4jalxll Igjjljat (ji 4jjl^Lo 4 jII j ajL>i-v 

(j—k. Ujji 4_jjc ojLJaa, ,_jl jj (jjxJMla 

■Sjn-iLnll IgTiOaj 4*iO%H Ig.i.Inji l$jl jLajl 

sjLua_allj fldl pjL CjUu ^ ^bV jajxll (JkOJxlt lab jUa) (^3 
£ JJ—a. (jjjuilxxll ^lall ^Jul lipjl (jjj (jjill c_Aj£ll 4xabi ^iKn 

(*i jv ("4 *n 1*>II 4 _ ijJuJI J -j^'1 jJjJI” (jljiiu — 1 AA£ J (j^ijLji 

jlS6U (J ml mil £CjJa jj 1 ^ 0 £ Ajjja IblSli dll jcjalax UJ^Ij (jxJai) 

(J *cl jail ^ If. la W LLjV j»l*H ^J j\j (ji cilia .(JLaSflj jjC 

LLjaaiij (ji LjaJ 4is ^Lui LjSlj (Ibagu djljjull 4jixjll 

#jb l^J CiaJje ^gjll (_jj1L.iV Vs (Laid Saiis. lu) jVl b$aljj ^^jll 4 jx 1*]I 
4xa Jjjj ji jSxJ Lu lai I jlaj jl jjwatll jjc. ajjlix cjgjjla ^3 LLjaSlI 
4jajjLll 4lal j*j (yxlxJI cllljjll jjj JuaiJI kb jxj , lac. ji ^jjll 

.^CaLcll 4jjjlajj .L\i (j| ajc 

JjUll jJlxll 1$j ^la jjjll SaSLlI aLmII 4xajjlL SaLi^l jaa j L>£ 

(cJj£11 4jC. jdajxll 43x334 djpla. 33 j tajiu auallajc. jjjSall aLuiVl 

(j—xlxll <_5 j—Jaxll (_g Jjil ((jul^JI ^j3 Ajlaxda jj j c."illjln'i JJ ‘LLja'y L 
Jc. <—fl JJCJ jjjll C—al jjiil Jla&l JI ^ 5 _jlSll AjjjIj (LulaC. «.ljj (jdjjxjll 
.4flljaull fjlxll (jjaLx J t_Jj*JI 433a Lu £*ul j jUaj 
(juUxll c_ij jji axaJI (ji LIjca jal j tauoill feljj (jx jiilj dab 
L2L Jlja io»i a.i 

£ 



JlQ IJa J jjT/Ld! 

ukljll 


jt LC-^UI p3bl l j* • u) j*fiJJ 9 * 

, c&*—* »-bed.l oliV_^)l <3 o-irL^I jj, \ ^y,j i ^ljJi 

a 4 J-^=-j 4 \AAi ^U iXLsejL. jU- <jJUi -tf j 
—*3 4 W*\ ci 

CS*' f \ ^ j*y*JI j olj^jJ) 

. \^Ti A-.., : , t JI> 4 \^\e ^Ic- aJbbdll 

jj 4 ijlSjU -U^Uu jsJT ^Ic. fjj 

tiAJ^S” i l$> piiJl Lfli lilot jL-» \\y» ^U. 

, <J.I Olj <31 J\ ^^0^ fU JO J>frl Ol Am 

<y \J*3 OUji J^SU jy^L. 
j® "0-0 6 tj*3 4 fl *cXj^*1 

tj-a-*! criJ*^' ci <1»L^ i_jU- , L>lit; 0*13 ji> 
Li^si jL-ij J^jjl -Ol (j unr/ur\ 


c 



i J—. $ 3 jj <• i <3*^—^ *->L<U. ti O'^Ud' 

j ol^UJll J&j 4 WiA fU- J'> ‘ ^r^-i 4 
. N\e» c&y^ o-’-rH-^ 1 ' 

^3 <• W\i /n ‘ s LrtJi 1 u— J ' A *-* 

U5" 4 £UjlJ (j d-aJ' ^ U*Lii C-^J <%* 

^j <U^ J>$ Osiris ^rL/.j/ 1 0 ~^ 

Jd' jAJI J* 6 ^ 

t <i*l a-Hj 

$ J i_^e- j/>- j^* ^ v-iUjj 

\S i Lj yr pJUl »Uj 1 <3 £jjt» t/" cs*** 

-^ y ,J ^ jlJull IAa (J S.^ ^_puj oO)_A£. IS <-il^ 

(c ^UJi £o jb J»~a1i » jl > SS UiJl ^l k^S3 l 

(( _Jl £>>’ j) yts'j 4 \M\ - \vrv (i ^ 

_ Aj*>b‘ j ■O -‘dflei! 4 --Jil e j* Oy-i3 jll 

p—?>*’ 

jjLJH <=>^ ^ J-a> : #^ -V^' “V 

WtV ^»U 4 j jJuXL-'yi 4 ju»Isej <_»b^ “U-JJ1 (j 

.^..^ jjJ 4**b- <J *_jbJl 0® (^bJI (j^tdl 



^15 Lilt JJLaj C J ^Ic. \\00 |»lft 

o\ jJ\ j c*>ISj jJIj •—*Ljc—U l(3 *— 

gLJl Ojill ti ( jplc- ) Ob j*a ~.M jIt JjLu 

aJLCj p_ jLJI <OJUj jlTjjjkJll jjpjjJCi 0*^1 ^yo y*j 
£>_jb“ (j o <l>yeJ < *i> j*ijcaUe> t«_>li^l 

_nil £)_,lr (jj j£s- £>LJl jyill (J Ob j~aJ I 

• Vj— 
3)UI| ^0>iAfl 

4^y.A.^H (J—• ^bUI 3~*J 

_/V4*Jl ^^ \^0 ^ j 

Jjvldil y Ju SjfU* * j*UH 

(P~* US' ( (c 4..«4..*n j^Ujj oLT » ,.«.^r ^ 

, <—l$rj«v«<»T f ji\ i_^iOl <obtl 1 jCS 
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Ajo obOl IAa ^1 i>.Ua y U l V 

jlT 43 j f « ^UII )) AiJl ^tT <Uyjl {j J^> j| 
tjaJ! J ji < wtiOl dUS (j ( ^ 0 >\ _ \ AAi ) jy_,L- 
i >-»l-Us M <?>U j ^1 j l—,p ^jjz ^Jjl .o J 
v_»tx3i Ui > yJ^l _^2*n iljj y>. ^.Aidl ^rUM Jjlci 

c*(>J^ c£ (J ^ 

*iU» -'-Uj & y—ulgJ! yuJ\j tiy <u?-V »y£> 


. ^1 ^l 

—r Lai—Ji oly>LsM o}i» ol^Ol j 
<L*i> : \s~j~0y> y -iirlj i ^juUj «trUj J_s c <y 
j> ij-AsJ! 4_J-XXli c OJtfJI <U»jJ.I>, ^jJlall ^LJI 

» jl-lLol VI CJ-bJI ^JjJ! L*J 4 0>-A5e)l ^JjJl 

(^>111 ^aT Js4 tdjo L _rp-‘*^l yi jSlj 

(S^iJ . (^dJI yd’UJIj C *Uc- lijA^a <£jjl 

4 < Sf > "k 0* 4 J4 3 ■ J* <3**_od* i3Lj j 



<UaaII l$JI J— oj> ( j$\ ^ e bJI ^ Ij *£ jl U-a* 
jJLus-* Ij A.> jlS" ASj 4 Ij" .«.fttj lj',V. n\ ^d ' S txut JiyV 
£J _ JtJA 4 ^-.A~U\s 4 ^j~ U ..--C^ (3 ■A__^e^U ^1<JI 

(( J^s/l )) J ^jil <>15* J'ji 'V <■ Jj^ *A^ 

<j> j (j olS* aSj 4 aJj^I <L—u$JI ij j* 

4_^lse»_J 4 OijaL^U jLi»l ^11 AJLs^T (3j ^l’’ 1 ^ A 

-V-.1 1 Jjl^Jl CjLltl ^1 Ij jC-Jj U 4 OjiLail 

dUJtS'j . c ^L...i»...m~ 1 >^U AsJlj i Oj-I* 

j>l' J ^sU'^-aII ) <!’L-j <3^1 ^Lll oU 

c^J yJI SjJUl cJb" ( &yd\ g\J\ jl iJU! 
£)UI tiy^l tJ ^11 Ajj— ill "LiiseJI A-**Cj)l 

l_4^ cA~iJ (Sj—^ C{ V® 5 L/^vk J’ *T—*i ^ • - ri£ ' 
^ell Jj£jl jS* aJo jlu A$^ j*il <iAsoJl AiijijIJI 

jjUJ ^1 jl? jjTjL- ti» 0 a> 

IgJUzil A_Ob-Vl yk-->jjl (j a> 1 $JI AajA aJ! 

<3 aJa_j_jV oU-y li Ijjjji ^ ** jl j b-j 

JuJL iIj-AscJI (jLajI J^il <—• J^3 • 

jj-l_Ls-t jy jr*l ^ <^.^ u . V-^' £-?J' 

J ilA) £j,jA jS\ <i Ai jAJI AT^O 



^e. --^1 • -A'*i jld. <UI_«c»Nl ti <—>j— 

• ■ , 1 . ■•■/■ , • . 

Sij-ilseil (J ^•xJbT <u}lCJ <-<i) Jll 
ui.u.i ^ 1^1*»> • jlS" « o\ 

If^wLfli-j 'l$JI A. rt jlJI oJ^ft ol^> 

<.^frJI ^U-il >tjUf'ij 

« *■'»•■» 4 <_l£llj castlll 4 4»jAlC-»VI (J 

JM 4.JI <S3y^2jl L*J Ifc fl « 4 J»LiJI 

e l Jig. ^1 o»IUj_j Lal^_JtfJlj Ol ^ — .. ff ljjH 

(J iLtfUc)j 4 «A* ^ 

4 # j-CiC^>VI .i««ij>X* «C?jj .UUaJ Loll* o.lS” c 

. U1U •Ojjil 

. J_j4^1a pLJl cf* .(*) 

_^-T aji <$1 Jl ^ <—Jl cfrjL J-^l «M 

(*>1*11 jjjjLu* 'ji v_>_^Jl <5H»- l_*j (jUai ^ «— 1 ^ 

jl> (( £»jVJ (Jl # <jIsT ^ • i <iAsAil 

4JUm <» VCL\ jj— ~a*i\ 'ji 

«Ju> Jc o\j» jJ* (•-*—■» -wj • fi-tSJl r 1 *^' 

: . jUU-iJl v UJLJl «4Ui y J/J\ »j*Jl <.-■.a sl l 

4_»•»■•>- »\ j»-l <>5lj t Introduction to the History of Science 
jeUJj iT j£> ij’y? 4_-—»jL oj*Zj 1 Ol-U>e» 

•iJUJi r -sJ\ . \«u a _ mv « • yQjj 

• ylzflj J ‘ ^»l l y* 


vr 



j^i£- ^ j jTjU Jl'.'b <JUI o^J>Ueil (Jj 
j~a£ ^ _«il ^^3 tiJLJI j jSi I £y» ^ 

0^. (J* o^is* J*3 . J ti 

jscJ . t5j=“S' *r* <y ti £_^' 

OjU, -XS CjIS* j~a-» jjOj 4 <) jJ-Ld--Vl» Jlji V 

c? jJi ^LJi . (* , J r* 

<dfr JjLJI ^ t-i}Li>-VI Ji>. [o)lJ>cj» 111 I (j jS3\ 
^OU j - a*l \ <)L j£> ^ylUl O j..-dJ'j 

. L5^^* j~a^\ j»3 ijUjjJI 

t •xJLu)! tliLjl L41 -a_oa> V ^jiillj 
.A3 Oil 4 ^ylill yiJl (3 jjSlfi’ \j“ 3 *. «Mv of dli Jl~» 
j-a*N (j ^«i)l dllaJI ^JU ) 6 l?> 

JL_Jb' Ails' ATli) J* l2 (J 1 t>IS” <iUi £tj , 0Jj3 4 j}1£> 

• irV*^ j^rf 

<£ Li! j*£xJ\ D j K 0 L ... q Jl! j> <-iljll cjL-oj_j 

4_j ^y-AOoJ.1 Lt*^_^l 3L—li Ol-XUl j.oJ L j LL5” t^Aj 

* a .^jll IiAAJ # L ji j minC ' AlJ jl y- Ja V L ^ 3 I 

<jClifl OLcllawxl' ^y-iJ <L3 od_^ll -A» V ^.i-i7> -j 

CiUcIL '•■'■! 0 .A 4 ! b>- Ol ijl C 1 ~S* Oij , <-^»bj)lj 



i Jii ^ti OAp-j 

oj^il (J«A^ ^mC> ^ .^ ( l^jj) A^^taJI 

L5 «-j> V C-Sj.1 J'bJI dllS Jllj . J—-i?LlJI (i jjijjsJI jc- 
# aelJiJI <«olZ«3 jjA-osb ill ^ e t5jLaJI J_ys=j <31 
J-^j Jj- j ... JIi; <( Cjb^y-aj )) ^ vi-j-AsJl elljT <3j 

3J>* J JH £"jjl ^jlll jjublJI oiJj.1 

Uj-i J& jl Uiti £&ft> 4 WiA 4^—' 3-?* 

jL-XjMI ti £ •L-JjSedl 5) Jj-j-s-ik) k3_p=» J* l«A>*A>- 
jLjJLa «A-«> <Lo (Jj , ^y_j~ill 

. oL-Uj JJI (3 

^_^ilu OUl £* J-«j£• 4jb)l o^iUsll j* a"a\ Yj 
4 -jstdl J ^j^JL Jl UUjT J. I <T <-JJI )) 
Scij ti c->lS* v_»br 
j jT_^L«< Jjb «.^-iUtell ejpjl l<i* (Jj . <iUajl (3 

<cU*il 4iljjJl fljLlt-lj ^^waiJI (illj (3 jJjj Li jrw~i-j 

t Aoj>Xa]I ^>>1 jl»l J>ll 

^Jlill J «ll JjLXIs S^rji-^lj <111^)1 o^j-iUall Ll 

4 M *olS'^l (J^U’I Jl T 1 * * '^— 1 Jl_^>- <*jAaM OjLasJlj 

o_ jTjL-i p oys < ^*- j j*\*' 1~ji ci 


No 



4 £«UJl 2) tJJik (j <Jbj&Vl oLi»L J\ 
\+*-j*J <-JJI ‘L-j— _^il ti 4 

, £»ljrll- «3_^i ^ LJI *-< LflJ I li 

ti -tflj ^ a — JLtll .JL^jnsU) J-<ai* l a'.^j i>yJiUj.1 

, £>1>Ijla-i>Vl> <UWl ^ 0Y\ — Y'* ♦ ) ®ctUi 

^1*11 JlioV c_.bC)I IJl* JjT ^ 

£j* <Jla3l ^11 ^—cIj elij 4 <bj-U£*.Vl ^1 L*fT 

jtfjus J&\ SlIJI Ui ,o!juj : Jl \ J xSL.'j\ 
<1£JI Ltj. oU 4_dLwl L il ■ . 1,1 ^l! 

£.Uii C~A» <Aa) < A_jj ol I ^Jl l^jo.,^» ^LsCa <L>bl 

‘IIJ <—4>.Ll> <^jX3l 
j-a. jj-* j'(jh bVI la*b C-ScT tg*ljt 
C«d« »X5j € iJLft ^ili ^LJl ^*£5 'jjLxft b» I 
ill— t <-l» l^j ciiSCj b» 5 j)l ^3 bj o;^LJt 

# <il>y*JI ^Jl <CmJjJ|j <ULJUJl c_bCll IjruS* I jljii 

# ioj*Jl ^J\ 4JI)^_JI ^4 JLu Lb i_bCli «JLA y 

, ii-xjo ji 5» jAixb'yi j^-» ji£j*yi c-> 

<y^bUc4 t_iJ_Jll ^j9e* jJI )a*j 



. j* jUUo ^»Udl ^Afr jl J) 

<=■' .^>flll V <3lL-2 4 aJbcJI <3J«ll !_*- Ul J 

•■ All <jl 4 ..L‘,‘...i U £ Ul Ufl .ifr 

Xs* s'* +J* <i ,J ^j . fj-i 1 ci jjj-i * 

' 4jl_«J^U jjr-Jj ^AgLuiLl jl 

(fiLiSi J>- I olSC* y <U jA Il^J 'UXjcll |)4 <u <3._yL*3ed 

Igiu jl» (J 4 -jLjVI 

IjAc-L- 3 ^y lipJUl *3.jjl> jJI frLUl JAa) 

<Cj j*JI c"Ol y dOj Am j ♦j*!), 

.AscTl A5 _j # <l)AaJI OUlMj 4i jmJIj <Ao]jOl j^lj 

dUi LJI 4}j~0j (j £ f j£’ <Jaijut jl t ^ylij^Jl ^UJI 

J-“ “I^Vl ^..SB. JyUI jMII *>1! 

^JJI dLljl J.flf) ci jIm jT dllAS* ^ytA) tH ^ ^»*A>-j 
^jAaII vlil Jli I ^jni ^U- illtj <U-lse-£ y IjjjT L> l jl*£- 

(( j*^l <tJL- jjsti l* ^11 li j*o iillAjj LJI 

p «mP X^xJ t X£ 

</• •* * 

^jAJC-VI 




yit jaJI ,U m (jiJ JJJ US' 4-a jS jll jaJ{ 

^>-jZLl <-SLoi d\J jSj , jdll Lgi 1_==• i ■ASs 

|| ““ JJ l*A^A> |jU>jJ^a ftlj) U 

. ii ^ u^* <i 


\A 



y£»l_5ei )) £ j. — ^ 

(J LjfUil J 3S~ jl5^ 0}LJl (( 

^y _ / _l<Jl_5 <_£^L*Jb _y-t* £-'1-^ l3 ^ 

. J>„j>) j* CLr^b ^J^Jb 

a.i b I^1 ( J^3 l [j£ j' »y-^WLl (i J-^Sfb 

^alll ca'l'-'au Vj 4 i_<J> tt Ol^-alaJ.1 )) 

4 _y»_^sdl ^y> JsJjM urt^ Cf~ 

4 (J ^ j % j- 4 ^ ^• ' l - „;* ra ) 

^ J>- if 6 J~~*i »_>y^3.' (_^J' (J^ J^-A' 

>J >wil'^>JaiUJI^^b —J-' Ojj-zl^jb 

aLj'iH <3i ^ ( O ji. V /I 'A*J 

, 1j C^> As_J . etl^dH -Uc <Jb jjjjju U eU—»VI *^£- 

gjX^aj (j Uji-1 jlS" Olj^* l>A—d» (j 

■ q ^y» <a^ -lectures (*) 

^ j < \^» ^xj 4ujXi^ bl • oA ^ 

• <JV>cj jV' L»j^ <j—£»Jl 


\<\ 



Logan Clandening Lecture 

Galen of Pergamon Cf e#*^' 

c 4 4 ‘ u r^* ) 

. ( \V>i 

t^ajjPc}\ »J» ^ ^LkJ' ^-Aia 

Oj!>UI <-ijj»JL Uwj 4 S’^ j-M 

j& jrwodl J liuu>l -G_? . 43-AJl ^ L. J-Ui 

ai ^ALs Ljj3 ) *ul> jjl' U^Lo Olj—-»S|I 

i i •>£ V-Ai ei l— '~r* b ae ^—-jH y> 

u oil*— j Jus ou l*Ae- L i ( oe ^ M-A* oi 3 

(j ou is-^j-') 

( 3 ju CjJ. t» J *• Li-ljf kj~0 fj -j 

j_Jl"«jj9dl : JjUu -(J''O' <^-9 j —9bM LjI> La,— -&33 

<_LiV Ai_? Ajl> jJI *L—«A^J ^ L 03j~c*3^ 

A>1 JsJ'j . CC^jJI J*. 

ajUjJ' .L-^l. Vf ^ l <3 W1 J 1 U 

Ep.icuros 1 —, a-^-j^Ij V ly>4> L 
Ai_jl <j u ij>- jl ) Epicurus ^ V-V> 

^ A_ili _jjl tj 

^jjfCfLJI jp j?Jl (jrw Jjd' ^ ^j 9 * 



cpj—t cfijj omicron epsilon j^L_— j! 

jJ~-* 6 meg a U^jtj 6ta bl ^jUI qufl_-Jl 
dAl^i t (3 p^jlSlI *1 j j <v:II 

t (Philo j Heron V-b ) Phildn t Herdn 

<S"^ jb» Xs cb~>^Jl jjojo jjOj 

jl VI U*—j >U , 4 jj4sb»VI ^ 6jlS»l ( y^tl 
(>• VJU Aristotle j Platon ,y> V-A> Plato <_*3£j 
l«i®l jlTT 5 L-mT *^jLSll -bcij t ^Jl < Aristctelfis 
xvii ^ < History of Science _,ll 

t JjVi ►jsJI — <^^1 ba.jJI — « pLJi ^jjir j>)) 

.((rA-rv^ 

e£** , .j* <-Sj *^jUII La-Vm oliLJI l»i 

J ) jt ( . f . i3 Y — ^ j) Jb t |*>b^l tU—1 Li 
{•—Vl jt Jj^|l : jjL-5 J-tr ^ \ — x 
J jT :>>UI dJtJI jj3l ^ Jbl oLdl J £i 

^LUI .,ptJlj < yibl j^sll ^ J^| oL^Ji 

(_jll J»“-^l J> d p-"Vl *_^LaJ C»- A jfi- jyt 

• Introduction to the History of Science : 

4 gfjn? c L 4 L »3yjL 

, **»*.»*> «~mmJ LmI^L) 







6 j-a&J JLBI 

(iiui ji ^Jkii OjJll o* J/3i ^uil) 

cc ? <j jJLL ^i*JI< 3 ,\i L»j 39«jl! J\—1 As 

^1 _ jJI l*jT^4 AiAsJI AJAils 4 (j\jl 4»1 

4 -,Ai)l jJUU jIai. 1 VI ^Jbjl ^Ul L, < Uj)^ aJIJ 
(j Aji) f VtL* ^A-lst Ai-\jj t «V j As -ji oK* l*J 

<&j 1 i»j» o^' 0 * *^-* 4 ^ 

# I4—<u <L»Ai#lI LjL*-» «w-J jL<»j i j»jJI <J\ V** ^ 

^-kIj A».« ' j ij09c~£ uAm L» 4l uA> Asj 

^ - -41 ■ Ml C 1 —11 ^Ul j5*i • *Lm 4^(I ^*y* o* 

^jIa»- ti vij*> «_>^A»JI JjA*. jlS* t jL —: J1 l»l j » (j 

j* jS £j» l> a^JLJLI c ^Ij^l^Ls JjA» 
jlCl c*Jp jlj t ^ a. UI Ujj < 

Ul <—aJI> (j-ljjfrlli ^1», L-Jlc- ajGJI ^ l$l»*. 

jUaJ ■”•*-•■ "♦t j l^llx^t y«J yjl *ltt»^»^fl £j* ji^l i£j~* 
j. j^lil j ^tyjASUI J_ i> Lu *L_it j—f- 



^just ji jyt j! jir u oib. ( *> f >> 

, <f- Jiy V ^ Lsij \ ‘J'ji 'V 

lJi* t ja jlf ^ L » U -i 4i jk; l» IjgiS" <u~»l jl 

. ^ jSl' * j <iL*. **» ^ 

C ^frLla-1 ^1 j3 tj V i/'Wl O* -Gf 

<Clj iuLj?J y U Jo^a iLsJI jt \i >jl BU 

4 pLJI J»jj* ,y OJj^3' *J**i f 1 * 

ji O.ji pLJJ Jl»-j »Lkt jfr 0*1 A^sJI 
jl«::*» jlki L#>j 4 _>w£ Jjbw 

. 4j* J' £_^J' -C*! p*^ 1 (J* 

*JIjJlX-VI a:yi* _ V 

^U 1 c-iusj « ^l*J' £-»jk » ^.^5* ^4 frjseM J 

<jlA) Xs- <-ii ^xistj . <r (i*ll 4>Uj <_^>- p.-^M 

<Jp JjLJI yj±xi\ ^Lj 4 •*»•*». ^r^- 

_ \V\A ) Oj** J* ,jiJ>AiL—Jl V~“i (*) 

OJlT jjiJjAJU- e-U-3 J^V' y>j ( \nv 

jjl» JjUi Jl Jal\ tf 5 ^' ^ik«ll oJJ> « ijskJU 

oW’ Ji>J' >» « ( NASV — WV\ ) 

jtJL* ojaji Of? <«j ji*Jl jt ojXuA^ ojV>»>Jl> 

. ( ur\ - \V«*\ ) <oT 



Hellenistic ^ —1J 4JI y*J j 4 a j^3 y 

4 ■ ■ -1 jN> yy jT SI i 0 0jLiJI 0 AA jLli-l y~£y*] X»J 
. y j~ , 3 tS *(S^ ^ ^~ 6 ’ l ^tj e ' J*“ ^ e CS^ 

_A? y jAj — y y./in\ \ yiA* e)i* | , a *VI OlT 

£»■J pcJjLIl (j CjA>. ‘—’1 jdkJl jt Ol)}UuVI 

uu i> jJJ! (, f . J X - 1 j) j-xtfl-Vi yll 

Jl m flfr y ‘ v- 5 * tr ^ 1 ti pH*JI ^ \jS 

t sj*x- ^y* ^Dllll.? Alllill t3 !>•.<?[] »-*L y'YY* ^1* 

ojLflaJl Jii -V_a» y C-ilS" 4 _ 

1 - --■* 1 t j y ^ »n ^ I As j 4 Lm^ 1 k^Js ^ J I 4ju jt^fl 

^U- ApL^ <yl Liut J_^*ll yOj ^ 4 _i_1^11 <■„.^ilii 

y 1 jyS ImJ I Asj ( jAJI 4 *. ^ 11* li 

4 “tt-rfl y ' . ' ... * .l) ^ Aj jA. C .>*^[I )) J4A1 ^Jl iJAII- 

j 4) eljj Lw 3 juLJI ^M.lSO aLI 0A * y * 1 ^3 

l^«0i jl5*j 4 almJI tljj L^s -U 4 JI JLa ji £ jj»..> 

t YY’\ AA~< jJJLu j~a-* oj jp A«u IfeLASf ^Jl <0 All 

\ jA^OVl » ^—1 o Ail iiUr Jp j»>VI jltf 
JJjj ) Alexandreia he pros Aigyptd « yu> y <Li y}\ 
4 jjA^L»VI }) & Alexandria ad Aegyptum <AJ>Ul» 


n 



££) cJ> IS” i. I jjLoI Asj ^ CC y » a*i <iseJil 

U 4-.*.r i .. . . '■'" aJL&J ' Iglfc XiL=c-« Ojl5"_J J~a» 4ili>- 


( j«jo <: jUi! a-X* (Jj t t>* LijS £>_?■* jl 

jS" jA <Dl»JI a^iOl Ot US' & *Aj LiJl 

4j^jJuC—>V^ oLC— 1 <ji (j- Jju o.i ^- L.iL-3 Ll!.xG t 

c-jlG xJbJ! <sJsjl Li, ( ^u_ <r all ^ ^g-Lt <315" 

LjjJl OjJus-1 <- si^Jl <Lj 11 Jss- jlj il _5 i Gi^l ^ 

-?’ 4 0* '■*_?*-? 
9 -— 4 £* Ij^Apcj! lT* 

jjr-^3_j Oo J JO“'' Gu I ^r@~] jlS" i i_a4_I! O 4 y r i / L' <315" 

j-u jiS"! <j j-uXGV! OjG L o.L j —9 ^ 


^Xa ^S- it^i-jS cJ& -XiJ j ^LJI /olLJl ULla— s\ l—>Ail 
■3J 1 cs 51 y* 4 ^ l >: 

, -Lu_jJ.l jScJ! 


L_j ^jlL_> <il—M ■xijLil <iUi LJI f^-y 

<i_j jl t iljj 4j ^ j^L ^j-^3 4 Li*^* 

41 , ,o 4. _ ?7 . “ o 1^" 4 *oXJJI ^ j- -4~ a) I (3 Lob <0 j-X~£3—»*bi l 

cUi (_? O^LsIXc-^ t^ll jX*.\ _Ji , O-Xia 
Asl—li Li oud _ / -i?LJi ci U-^ j~“ (_J^ ——L oy 5 *^ 



t/ L_£. Jjjr ci_*JI dlli J L?ij j« 

Zijjjj CJ15* a5j £ j^' jxJj <sLi' 

^i.U.' j.U I j m <» j-uC-V' cJlS” l* J^« lJ.jji 1 ®-\Jj 
L jlxw 4 _y$Jl £>UaJ' ^IstJJ £ LLJU tijj)_jJ 

j! j* <jr£>.xLl ^ju 4 s-^V' JjI^'j . ^ijA 
OilS - ijJuC-Vl jt jp- (i ^ < ^.j^ 



4 YW <i—< j^Ji *- * - A "~ « ti Jjl*. ti j-XlXl-VI CjL» 
jtfj c Jpyll ^ *«**> <Jj '^s** 

. <W j-^>V &•■ Ptolemaios '4/-^ U>j-Ji« 

^jl <LlkJI o^J \j~J\s l£L <J{ v^-o! r*i'<^ Jj 

( Ptolemy '1 S^-All J 6 iJ-^H 0) 

Ptolcmaios <~Lo>Vl <-^^1 J-^ 

ijJ^Jbw'VI ii-—aJO J»A^i jt J* « ( Ptolemaioi : ) 

W>1 <_J> Jtl >T Jc <JV-xU Ptolemy 

^ua^-U- juJl ( N - T 3 ) Ptolemy viUiJl^Uj* . U.U 

liu « L*~> o/'J r* •>-> • iL ^' u) ' ^ 

t CUa)1 ^JU t Ptolemy ^ 

. i) J*A W {J* Ptolemaios W 

< ij»^j«Jb 1 p~*J ,y j - . ? : * "" ^ 

. « UT J « 


YA 



. jjjij — .ouj u*^- 3 " ■ A ~ < * 

JU 0.15" Sfiter j ? j ~* J/JI ^-j-Jio ot -^Vjj 

J15" Jj i i_—9ei o^t jjr-Wjl ^ O* 3 4 C* 4 ^^7 

jSty jXSL^yi Uejjlr 4 Oj^Hj 

xAxyx U •—*U lij . JjpJl .ciUi (j ‘U* Lj-iit <UJ 
Philadelphos ^^yl—HI 4ol <—*1»- 

jSj # 4l».»' a yt ^IL-^Ii* xi*\ ^■ s " <5"^' 

juv.y^ u^t ^ j i^^c-vi *jl*ji ciis; 

£ viJIH.I OyiM (j» M-aJI J^l— c* (J o£^-^ Oi - ^ 9 * 

jut Jjj J-aai jt.Lfb ^Kt;’ . ■ ■ v N liiSl U L$rj5"i ;A5 ji 

. :; :> ,.;; . _ :. LfU-jf 

j!5" <> jUHc—Vl* SOj-VsJI .AJ-JJ.jji^ ^£- : 

^ y_> t.Ckkf$^& 4 ^^. 

jjjLdi jir j.. < o». *yj* 

Si_— !>UJI^ ^_jbVl5”-<. . O 1 

4 >-jj 01 JJj . pi»JI JU-jj oytLillj »lyi^iJlj 4 jU*l.l_j 

# eNJ* ^J3 J* c^ 5 *^ 4 0"“^^ c^! 

tLJ a>V J15" 51 « J^jUll ^ Nji pl£-~Jj 
Ju> olf-^ ^ . J*JW jl^ O^ 



e-Vi-Asdl I 4 *LJI ti «jA&* 

4 JjS' (j-3* ) VI (i.} , Jail <-iS J+X 
^Jalyj^O ^1 i jXXL-VI '*+*’ ( C#^ 

_^.^l Ija j\S Ujjj Deinocrates of Rhodes 
^-■t,.., rt . 7 £-i>j t5-^l . 0 ./-^ ti jj>^ 

jG t jl t 3 •A»«A^JI Artemis 

JLJ1*> <1^ ^jtf Jr?” f^ 5 t^*^ 1 CJ * : i ^ ->■ 

^jl^- a* 4 >-T . jxXl-^U JfU* 

«[_Lj <Jl Ajlfr t Sftstrates of Cnidos 

OjJJsJI CjlS" . «LJ-I ti *_£*-<» •jijr?" OjL» 

# (Y) SjLll ^ jr-VI I ■A* jlUs t Pharos 

# J-IxJl <»• j ^ifi- UsL^jlj l*o j>-j> ^1*3 SjL. jy? ^ j 

J*~j jtCs 4 fAi !•♦ <frlaj'jl ^L* W o!5* 

oJLxj OUL-» yy j*Jb ^L.Si' 

t_JUcC- i»lfi- ^j-UI ^5>- Ij^L U~— <? ^li >a5^ 

. *-J.l LiJjt 


. jvi) o>—U jr Jc 4*> LJ ^Vl o^l <^> 

o'_iU\ Cf Jr* > Vc^' J’ i-L_4* <~*j 

4^J , far us * ) *t-- ;U ->-^' 

. < £j' .pharol J\fdroI iJUl^JUj , /dro ‘ Phare 


r* 



<Ja£ b! 4 Aj j-CXl-N' el J ljr*J <yJjb 
ijatdl U> 4 j.lJk^. If* -40 jlG oall J ejUisJl 

■ ^ 

^ i J> yV' a}l> j <-4>-bll o-v»-j 

^-.*H Cil> J 'JsA 4 *bl—jl)U «_**_?>_ l*V“* *^' 

oir cPs < c-^ 1 dUi), -> c , .-> t), -> 

J Awl Jibr jl “C^s.1 y ^ ^i^>- £> y ,4 *~ 

JwJ jUi 4 jjw -*3 yUil jOj . + OUD1 y 

Jjl 4 Jju L_JaJi »Law1 js* J museum <( uiadl » 
Obj>: ^all y blijjM <i _>— 4 ^ L 
jl- *. Jl5j , (dAli ^1 bj i ^ysJ b 

i 4 OsJl^ J^bllly ^aju ois-bil fiOA ^1 

\j 3j 1 J 3 ' ci^V! a*- Ubi,* olf 4 <-io* 

jtf 4>jJCXl-Vl ob04 jl Lb <jO> Ul) Oblij oLt»j 
Oj -$ Ji yLJI ,^D U«~ 
oly^j ‘ o»JL-y>tj ^_aeL-.j pL-Jl Jb-j tr^ 

i^ULlj 4_-1 _jAU ^ascOJ' ASjjTj 4 £.lo>>U 

l*i y^J -^yj cM-o ‘ L^ 1 ^ 

jT Jb Joo a«-l* c^- ^ ol r n ti -^ 7 


r \ 



jl>1 IjJsjoj U-L-jl jlS" jitj*\ (Jji ti 

' -IIJ AfcUil ctU^ (_j 4>\ji i JjuJI) ftjLftijI. 

i iJjUl CjLaJI <J\ oj+i (ij-iiil „/#3l 

JLjj 1 Stratoii OjTl jILA-;^ll £>-j j^S3\ I A* 

J\ 0J!\ JL —- <^L-3- . • Tiieophrastos ^ _^L__^I jj\i 
i(r* <Jj VI ^ j..l.Jk ) djtuJ <uJj <) jJcXLjVI 

^ItJI -0.1 «U*if CAstlfcU ^ y LipJI Jll ojf Uj 
i Lyc&jm ; 3jJ^UI <_J-jjLi k> o.. ; .lul ^a/I JUJl 

i^SeJi A . COdblLl (_} -Jull £>. <J|j 

■isj ; ilkiJIj L- jA* <JjsJ ^ Va> i c? «ijJI 

^il_..M ‘ ft'L5' ‘OI A»»«. la) l A . — ^IjAj 
ijl^'^^j'. (-^") c $ ho physico’ 

c jjjfr i5j,jlaj I ^JUi> l^fc» 

jl (Sjt. Alia ^ ®y*L«* ^jia—ljijlf 

J>i~li a5j>t J**9 4 • ^L-t r U lij VI 

• ( JjJ-' cr* ) <Ajf»>Ul 4—j-vl iJujjiJI 

b (jr^Vl' C»*h taJ'j '“’I,/<<*■* tj (Jh Aaj 
olij A_ic. LJI ^11 ^ 4 Ajj> jf 

l?_J^^II ^Ip !■-■■' J j)^ JgP illlAj 4 YaA AL—> 




4 JLj J5W l*'jW J* vi-M? <3l£» ) 

4»lj , ( TY« <-* t>* ) ^ 

IJl-JT oiselll picuj jt JjJ—ll ^ 

^ Ij-lg- U-C j JjU LwJ jL^> OjX* U»j9ttL* 

^ JjS‘> <3^1 (j -U-tJl ^ <Jadl A*-i 

^,ji J3t W^j-i < Sr 4 '^' *jj— ciKlt , oZj — >-j 

jlT ^JJI Eratosthenes of Cyr&ne^yL jjiJl 

jfrjj 4»Jd! ^ <-L5 ^Li o 4 ^ 

Appoll6nios of Perga jJl c 

p?j . J»jyell £ jla3 j £*U j^Zsk* Jjl 

Archimedes jt *NJ 4 J J*~ I i3-^—•* 

dLl Nj ijJcXL.NI jijUj <S3j c c-A,- j g tils 
^Jj, <-^1^)1 ^ ti 

oils' JUs # 4^1 Jl lyDL-.t* fj* <— 

<jC1aM eljN' IsJl—** l*~®>* i jJcXL<N^ 

iJu^tNl jIXjNI <31 L#JjI 1 <iUij 
31 < *Sr* j* & £j^" <31 c£+i & ViM 1 -* 

t_...-H j c ^ILm N.j <pc—Ij -UIa Uj 

jlX -ifl S*Jlj Jj-I—{>* cJ 4 ^' ^ O*^— 


rr 


(Mr-f 



fis t J. . mi ll) iJjjallL I ji I5"j 1 (31 ^Ic-lkwb 

( j^ij Aristy 11 os ^^11 K-xjl <-£Lt!l 
^ ^LJIo.j* J-li Uj> Jjo ^ . Timocharis 

^pSlij Ji _£—>^1 iCondn of Samos 

ijliA jir C-3_jJl ^pju (jj f oU^_*OJ 4 ^J>UI ^LojT 

Aristarchos (J J>- ^L-jl j _* 4 y j^L- ^ ^i-T J_j>*_> 

^l» jlii £ji-1 jJj 4 JroS A.-flo »U_JI -L»*j 

<jrJ*?Jv-£ 5 **“*. ^ ^ o - ^' J^l U^j?* ,j* 

. « ^Ul 

yA (..ax.-ll) v!>_j»iJ! cJLuaj I -Aj»j 

^ijAjUJI ji Uj , “IjsJIj 

. J j LL-1* JjI HSrophilos of ChSlceddn 

^r—'J J* J 4 jyjf 

^-sJI CjL^J ^jII ^ J m O^ (i-ill ^96)^111! (t^eJI £otl» j 
tij m <JLutil CiImL i 15 }LajL« LL^J ^yL-iVI 

<***lj*Xll o<Xb l$^s (^,jj>-l ^iJ! 0 (_jt® C«j15” 

^ l$> ,juj UJJ ji ^ a* ^•jO ^15 4 <2ijk> 

SAj A>- o jl5 jJiAi (^A)t U tiiOl 

4 (jl*xJLl I«aa j j)l d*>LJI ^y> j!l£^ j<& olf t #j»* 


ri 



jfl.l lLu J. _jJLJ Q...a--> JjUI y 4>IJW»Ll. <%j 15 0» l | J 

Aj_ jU_J m jJ£}\ (j £•!■>" j -n ^ . Or A cl»L^Ist4 (JU-J 1$*^" 
( j>jS\JL^\j\ j* >LU — uu J~ I J 

~--t l J ^>\j ^Jjl Erasistratos of Ceds — J3 1 

iJLftj t uulfe j> y* jS\ 

*ltj (^ - \ j) Celsus yj—£ J' £—?*_£ p*3 

jT Ob> f>J> ti Jl OcS!j^ 1 

jjjjl *Lic- 
^ 4-stll 4 j jJ~J\ jL—jSVl ' JJj 

141 j j \S 4-aiJI ojj>J , *Lofr^l ouLbjJ ^ 4» 4 . A ibj£ 

• L.J_ Jl jS"-Aj 0^ C-J«J J . jJ.J-aJI 

jtjl^-u5C--VI *LU jij i L» A-—L»>- JSl IjjlS* 

c& ^ ^ . c*^' if ^ oL^'ty £yb r* 

c$b 4 —b^ 1 £— A ^J. <i V-)^* *r^ 1 

ti^SeJI (j V ^ «_JaJI 0.1 

-*—*» ol>- o5 cJ»y' «^C ^ls C ^JUJl 

. <*> € isi/dl JUIl » 

;j*ULl J* ^tfll JjUU ^ j! (*) 



LSIjisJlj stlUllj OL-ibjM 43 ‘jS 1 cJl5” 

yLiseJ /oll» <jli tjulbjj A—ib j)l 

tVj* ‘ur”^ ff ^^ » l : : :tv- l 61 

£ j -« yll oJb> OVUu A,.«....) L j_ji_ *oj J^is-UI 

A_— JJI O^Ljfcil ti f j_JI yd (S' (monographs) 

y*> < <LL> a«. a->-i |jjS'Jb L lA* (3J . Alai—ll I (3 V 

aS., . aLLs La^J CJIT AJljAdl-VI a^*JI jl 
l|.a£. T ^jjl o^bSVI jT 2yihJI jl tL)A»JI Ia* Jji 43 
jA U>-j iJb» , j-^Vl jxfLSi 1 jU- {j* 61T 

4 >lA>- (3 0-^>. Ad* # «jjJ jl l*j jA» 1_>M®VI lA$J 

^kfrl y>_jA_<L« Aj ^15 lit — A _^5l i_>5bul jAi^—*i/l 

y—»j 1 jlf . y«JU»^k-wjt 4*1*-* jAI^—>YI 

JS" ci <jjLil ^h:r JjL* lItL-j U_j—L* 
o>j~aj J A— —lb l W&> yd I ^fl— iJI CJ IS* Aij , A»-lj 
dlal>l AS ^fbjl «Aa ^ jjlS'j , )Ua» lyl i 
jlf jAdC-’b/l ji . Jl OuM 

15" AdS jLu*jt £"_jls Li & £^r—ll JljjU 4 ^ l*jTUA4 

aJuOU olw^/1 A*>j f 4>j~aPc Jl 0jr^5" A-Sb 

4 ( 3 jl»ll ^seil jJJLiLH.jt Aj j-u£l»«YI (jj L >>1 <3 

. JILjk-.j«* ^Sp\ < La^jI 



CJl5" i llot (i jll jjill (J k — £ ' * 

jjb Jll* t (J 3 ^3 (JJjej - 2 JlS AjljJu.O^VI 4.rt^?ll 

JJseJI : J d.U":l l OlS'jsJI 

# 4jI^J _£& IaO>J £ ^jdU JJUelll £ «_^5*jlJls 

lo-* JJ* £$^l -^4*11 J* OWedlj 

4 <iUi (3 —>-*iP •A__4*il ^4*4» 

otselJU }L JCa l*jp» Cj 15" odll jt J^Isei , *4—HjdLl 
i ^ <0 <L^>U» <j^i i^abJI aaIm ^ ^s3 i),j£-> US' ^ 

£ *l£1LI o _jrjlijscl1 jl <Lj Jill (j Lf 15 jl5" U^^5" jlAf*il j 
jiaLII y— 9 * (Jt* <313" U*5\5j 

^Jo 4 fljjJI J* j!5" dill £ LAt J V 

\.h*j ^l_Jl ^JLaJI l$> -LaSj ^jill cL_—iS|l 

^iijli <jiC 1Ij <■ a•acill jl5" u5j # *cii> »j<»L Vi 

.U_Ji 

l<|.-vl.r> l$-9 £*>• A.r.CJlJ 4l_ajL4 4—.1 j J to-X>- iHj 
(f^3 6 (r) J~*j l* r~>j\ JJ^ 1 

Edward Alexander Parsons Jr—jb jA»U-XJI ojljil (V) 

The Alexandrian Library, Glory of the Hellenic World. 

Elsevier < $J3iy? ) its Rise, Antiquities and Destruction. 

• ( TA*\ yjm * IV oWLI Isis iu- >il < « 

rv 



4i jXSL~ Luis jK» c*Lls <cic.l<‘.‘.^L>- y* JL 

jbo Vj f «_)l j> <UJL«i^! y* jtS Jl y }G t lA»- 4-uasU 
yt jt> I 4 -JL 4 U-J 1 $ .o lv .4 Jjt o.1 J\ tiLill J J 

d£3 jlT Demfitrios of Phaleron _<i)l 

^|JbtJI y J15* LjjJ 4 J_}^|l y I ti » H <iUll jjl. oil! 

jCjlII 4—ii j. _4)1 -VlLo jClll 

c *Lju» 1 » o In? jwjL j_yi5"-UI IsILpI -G_j 4 JLidl 
jliJl tlx 4 4-uCLl 

4 (. f . J 1* 0 ) Aristarchos of Samothrace Jl^Ul 

pL..>a-r y <Jp (£jhli L ^Pj 4I1 i4.p1 olL-oII li^Jj 

\X_^ y jCj jd\ 4-^JJI -tSe-UjIj . ijCS 

j jjS Jp ^jT 4- 1 , dI (j J»JI * j ** jl 

JU» 4-Ildl Jp I_j91 ^JJl *-y ULtf J Vlj ) OjS 
*1 JJl I 4 -S ^lll UuT ^jA «jUiJI #Jp.J ^ 

4 jjCLl OjL- o)Lll JJ» yi LlJI o. JJI Xuj , 4Tjji <£jUdl 
e |^1 4»,.i a P Lj) Lj £-_}1 (j Cjl5” # (j-UJI Ij -J p J^I Jl 
J-i)l . <( 4sL*l d i**j**» Ljjl)__p^> c**L> Lujj 
t Ju» jol^il Jl l>j£sl v_~-» V 4 dUo j- 

Js IS ^ 54)1 L pJ «_UlCn_J «—ifLaUI ol-W j'i 1 La>1 J» 



^ JUbj OLjCLI oXa ^ . •jll 

"Lili ^J UjjJ _all _<JI (3 cjlS” U^Ij 

(3 ■ -*^* ii* -- *»-■ qj> w?yji (3 14 ® ji .A* i* 

(3j. ^ <Li»j5 <3 i >^ijuj <3 is>vi ^iui 

\ ' -*l» «X3 4■ . ' ^ i CjIT ^JUI O^all * J 

4 SJbJl >■ 4-ld. eLiil j^JI 4>UJI ii—3t> ^LjVl 

Serapeion jj-jl^~JI <s£L> ^ i I-AjJ. _>• U-ji l*w 

y-ajJI <3 oUciJ 4 « _ -i)l 


cild I l$»L<*t Ujjj , ° js & u^ia>- <-i£li ^Ic- c~U» 
jk-il j£»- 4 i^Lll J-5 JA <1—> ( lj~r jV* ^rj^ll Aft3 jt ) 

eU.1 (3 (^-"ljll J_yla—’^1 t3 J^l Jl«-5l y xa . 9 

i 4 JLJ 3 Ol— ■> (iUj-A jo £ <jl Jij t I 4 J j_jl^ll 


(( ^jLJl )) ^ ^Ijjb oL^a 4«jli j^l (i) 

Introduction to the History of Science^, UT Jai 1 ) A V”\ (*W OJ-*^ 

c ^>c -0 jU" i • ■■ ■ y»£j I V 

^1 ^ OJJ . ( -\-U ^ < JjVt »j>Jt < NASA _ \AW 

oU ^LjJI ^C_>rl) <£Jb>Jl aJ»j5 <~£» 

• ( *\°A 1 _ r « < JjVl < Introduction ) AV"\ <i-~* 

j C*3j Jl > "C 11 £>■jJ ol ,/*Vl Lr*-> 

• ( _^lWl o^SJf <_A<uxiJl (j'*®! ) 


n 



(Pergamon jyU-jj a.zXL* SJo i $« <c~. 

<3j ? l£»- tilli uA> J 1 —* 0^-? 

JL-c- oVIjT M jkLz^lD o IS” ^ y — ^ 3 J 

*Uit J Lo^i U^j-5 a _*JI Ljflj> 

j\» iUttVl Jl jeJb U v u-^l ^ . ^Ull j^ill 

. ^.Jj (J^ J* ^ ('■^r'^' ty y Lc*^ 

^11 xv* <1— y jjkljyl ) Aurelian jUb jj\ X$c- (jj 
i *j—>-3 *UlC*iJ Vj cd '^ JU pj ( xvo <vi~. 

t AXj _j)l <9Util jji*-* J>~ | J_jjl_^»JI CjjL-a iIlJU-a»_j 
Theophilos ^ J» yle- _ / -JI 0-U>l Y'W <L-» 

Vj (t\r <- J\ rAo <l- <y 5 . jxC-Vi c*L-t) 
^ *li4ll (3t J*Ise> j-jOj 4 <Jj_jll jjlfr * Lilli (j <C» 
. L» <i Jai oiUil ^C.T <y IO.lj }LLi 

*"***■> O* ^ •A p* 

jl JJ -VSj . Lyf t \*\ A: — - J\ £>■ J, ^Oil Orosius 
4 *\£*\ ^L. 4 j jA'-d-.yi 1 ^*4) <J 3 dl j^ JLJ Ll 

. ( ) I4I4 ^yJ L l_jibt ellitA jLO <iMS ^t_c> _^Jj 

« pAJt £) jlj Jl JjJjII » <jW y (*) 

— j-ma |i4»a -ut (j^JLwJLl oil) I l.)!» o' 

{• 



O lCl l oA* <~ai 43AJI ijs. jt L*kZol j! j 

SjL-^JI ibU*^*Y £>“ dJi ^ U jlCJ AdLJ! 
(3 ijj»j # ljl>^ ) <Ljlj«u^M»Vl 

jjb •—*j-* <X5 iijListJI »A* jt A^_jU c LljLo* 

. jJ* jb 03ji J.I jLaj IgOiic- 

ci ijUUJ Ijf<jXlloJlT: ^^aJJI 1* j-es-^S £> 

J—U—a dIS ^r* _r^ cJ 15” j t L-®£j y» jC> 
jO idiillj JaJI <>Ll«j oil^ SI t 4 jLjVI oL,ljJdl 

A__~a>j ^1 U^JCUII 4s*sTl A_al . Oscj jITj <LoT 0.1 j3 

jcj^OIJI jjliOiil JJ»\j' # ^j^l (j-l^J '—'I 

^_jh)l (j < jo^P-Ul jCj . iy-iJI Al-JMy^? 

(j V <oCIl <j ^isti <oL j_}Aae> I_^ilS” ob_jj«lllj 

.>T jlC 

^gj*ljti 4*a^T 40 CLI ^ J^y-iil «U^» ^C" 

JjVl syJd vlUi yTi »U- 4ii « <( 5U^»I l$J (j^.U^.1 V » = 
^jUiJl ^JJaUl J-t OJ” jjJ\ « yUisVlA » «_.V^ 

,_a. .j»_j . ojji Q; (*A C ^ OoUJl viUo ->jo ( \ _ \Y O ) 
<J1| ol J* 0°yjf yvi> yAjAT V OoaII Jl *ijS dyj I—' 

4j|j I44J < *i. l l j^Sil ^3 Oj 15 OJIT 

4 « * : ylail • W *iL£jl lj» yviT )) 4> Jaou 

. m ^ ..< \vrv‘> JjVi »j>ji 


i\ 



VI o> ibu V il < UA J 
4 <jOJI J_jT l*t a IfruzfieSj IfjjLj J 4 —> «L—il 


Jus 4 -Zenodotos of Epheso ^j~S)l I j j j 

^aJI J-i L Igl* ^Ju j uifUUI <£.£>• g j£a~ jt <Ac- jlS” 
. « »jj^' » j « SSLJVI » tjifLiJ L»* ^Ju jK 4 L. 

a Lie. ULaue? (jwsclll y Jjt 4jLaadl (j jl5Cs 


jl£» 4 J«jJI lA* Jil tiflaUI jfL, ^ Ai 

C^ILLmJII jAJLLjaj1 $~ape3y A>V 
Cc^-5 JO J| ^usill OUI y A>V 
. 1 — j-jUL' 

,^-lC. ojUli-j 

y j>X*J\£ aJUbJI jtLiil sU. a5j # <*J »l».U Li>t 


JJ 4i jAJC-V' Callimachos of Cyrene yhtjjA II 
C.«* <JI A 4 dJUl t) jA 11 d .i -i ■ ! .« 
<_Sj_ Kij 4 ^ 4&ji y C— * Jjt jtC .A 4 -cudl 


^JUXa Co5j Jl Jl cAlU£)1 1^5 Cf?j (« ) 

: — ’S ^_lwl ) Ijj—iT j*ai\ lgj£—Jj viXJj Je U—»- 

A History of Science : Ancient Science through the Golden Age 
of Greece. 

— i JjVl »j>Jl < ( \\*\ i OjU ) 



\T• (j* Ll? jl5" # Pinaces ur^^t 

\_^S Lis j»vt Oil^l ^ai jij 4 j>«Xj ^1 cjj # 4iU 

jt Jsjlj , Laul ^yu^eVi _rLj Vjt < ^>-U)l 

i^xC-VI *LU JjL^jcj 15*^1 OUIJll ^ ijb. 1^ 

oi_j£ail OUJjil £>jlifr pLo L* I^riiS” j^seij 4 »JyJUl «AS 

^^Ur'i/I JLv U jlS* »l>VlseH Jjijo Jj i l*-ii_£* eL-i.lj 

CjVLJI tij 4 iS '—’LI y» (j «ZjLL~fl4 ^Jlc- 

. <L.lT Ul cJL»j 

L>jj 4 (It* »V1 oLwl 

oL»- <J 4i tf Jj>- Jj^l dllil -1L <J «3l5" 

Maneton j_jZJL Jl 1* Sjjl q*j t jJdCL—.VI 

4» y-OA jjA Oil *A « 7 . ■»! y^ti, U J>- UcJjlr ^ (_£.jjl 

^ -bLnII (3 a.tCII (j Si js ~ja o>I 5T Lja ^Lj V ^ 

q* ^.fc*ll (Jl^JJI jJLJI “Lj 

4 JjVl »jfl * <Lj jjJl _({ ^JUJl » )) ^"\ l j^> ~ 

J—t Jl Uli _yta > cJlT Ljjj • (( Y ’V ^y> 

jQj ( >A>lj ^I^JVl' C amX j UJ * 

o-~)l Jl 4*.4i»\j oJ 15" jJ1_ja) 1 «jj» J£» 

JoaS V C -. ^* ** A*ul ^-Ul > l l 

• 1 jl>tA VI ( ) (( c—i )) 

tr 



jlT) jejh l 

J*-- < s cfij j* “V**-t** t$** 

^ ^yjjjl *_oVl L-a>t jir -4 aill I a* 

^)1 “LjiJo 4 j*a>£ 4 ^>-lj "Ail ^Ifr <lso '~r a ^. & 

t^yscJ jt J_jl> ^jJlS” <JUdl CJjll> ^^t» 

jjt £j* *<J ojCS B}i> i^as^i J\> *cOj 4 j_yUU <i 

4 i a M (j>y i**>^ ./*H Ufl fr Ij^ld O^Ct 

W-k -jjki il>i4 ^ M jlS: Bl VI elli jh Vj 
y> iljl*ill ^jjSJI IJ —ft Jit jj-^u Jjb . 

iLJjl £-_^U Timaios of Sicily LJf U_-aJl ^ 

j£ oUVl *l_ft . 4} L-Lt a-JjVI oL-JV' 
cjIS*j 4 “Lib_^JL jl»LJI JLJI (j 5J_ji 0"5lj>- 
I«_jU>Vl jt J~** jt U j_jse> < — <- ’ a ' 1 (j* 

£» jt $ 0*A>lj S J* |»l5r CJlfj-4 ji»V (y 

jt £=JL eu Cjl5* ^ ,y>J 4 VY“\ O-* *1-01 Oljpw 

jlT jl rj J>j> <-ijjJ b—Jj , ^ b**L«»t 

^Sl V*u \jCf flj , VV*\ <u-» v UJV» U O) 

Butcbios VJ Ji*»- Jij • £»jWl *iUi Jj* 

< -LJ.jVl <_iUJVt ,^3 jjl~*Jl »U—<li <*5U ( \ __ i (J ) 
= " f • w t\v Jl • r - J VV*\ <i-0- SjJt ' WUtfl •■**J-^J 


it 




jlf jl i t-aaelil- J~aTl -b 

JU.wl j>-\> 4ij t IA jtLeT -J3 ( j» .: , t. .. U I^ 

j~j djuii j^i *u jij ) i^r JijSi ^ 

IjIjll^I j£ yjyjl fJLJI f l£> « 5l> JM. pli (>yd\ 

cr=r , v c-Sj <y tu ^ill ^j£!l J* ) >T Liji’ <> 

<JL*l-l JL> 4 (. f . J V»r 4 

, (V) J 00 ^ 

fJL>«£—>..> ^ j • ( UU W i jl ) fW k-iM J* <-Jfi ^ ^ = 

Polybios J~* * cM 3 

Casiflr of Rhodos j_jU^lT j (•(‘•JN— Vo> 

jiijVjsJl ^cVi c«lbj i 

^jjW <.aj«i~»J *iUi jc )LJai c*UTj « Lj*l£—»- Jl 

: (V) 

• r . vi VV1 4JU- = Jj'Vl iUiyxi j- JjYl <i-J\i 
. f . O wv c- = ^UJbUJ.jV» j-JjVv U-Jb 
= . f .J Vot <ju- = j\»jJ\ ^^Sih^JjVl ii-Jb 
. ^iLwJl aUjljVl J» 

pijidl j» VoT <i*- = S* —JL1 J-3 JjVi <i-Jb 
. \<\J jU-ijVi 0- <">J' 3j - Jl = 

^j_jizJl j* V®J <!—• = oiLil -i « > JjVf <uJ b 
. N«Vo jLJLjVl 0- JjVl 3i-J» » 

= loj o>- L-ljl Lj _jAJJj-.il Jt l*_j-x_ jaV1 Jj _fJ 


to 



jt J* Ubot jt V ^Si\ 

jir i ijUuC—vi (j tja -ii jjUjJi ^yjfcn 
<Lsi jisJ! OLjIJ>.VIj 4»UJ1aI ^ ( Ji V 4 j -.-ktjl 

oLfl^^i «-Xa ^1 Li>-Us9 4 geographical coordinates 
( 1 ^ciw ) Od*^' & ck 3 ^’ 

W**I Juai j (J l»‘ . ’ ..iVI i3^«* £y* 0^* •ASj 
. >-s«JI UAj 4 clo«Jl J ^ <J\ iS*Jt ^ 

^yU-* jfr <4-*tll eLflSV JaA9 b jJ J^ 3 >stJI t j£j r*^ 

A .r (J Liul <0 4»Ui^«Vl «a>V <3-1^ ^ 4 
jir. ijJcC-VlT ouui o ju J A-i>Vl 

wA* ) <t pJbJI » b y»—» i>* (j“ -" .*.^>'- > ' 

jijJl ol_■»<»-> j^aeJI jCj (phildOgOS I <—iUl 

Aristophanes of ( _ r= jU_ ? k-.jt ^Jjl ^ !a> 

^ly>Ul (.f.j^-To) Byzantion 

Olympieion 0^1-jVl «-**-> <4—J' o* Wi = 

= jbJb«Jl Cr* <u-Jl ol ; k'l 

,y AAS <J— = T\V a'—,>• <iiW> =u-Jl 
. iiLLl ju> NT\ = 



. (A) (. (* . 3 \ —• X J ) Atistarchos of Samothracfe 

^ ;U jl> jt <t^il flJtji ^Usicisedllj^Uo^l -v5 

_ySc» jtl— J> Uj 4 ~'' <J\ **■“'' O'* 

J^j L. Jjb . w (? \r\ ->>) Ur <- J\ W 

J_5-j «-A-:^a» ,y u*^' o 4 ^ 

Dionysios Thrax L y£\ J j* 1 

Li>VI OU Jit C-J>j -A3.(.f.JT — Xj) 

^15 Jjt j0.> « . f . J r* * f 1 * <u r lijJl 

j.o>u— j" V.; .■» oU-^x-Jlj <iU< ^ (A) 

ui^ 1 ' ^ ^ ^ ‘ oUi 

< JjVl ‘j-sjJ' History of Science ) J>- .aliVl.? 

Pjpyi\ , — i-J Jjj) i_*>- - « (T 1 —«Jl 5" jtt » )) ( yjO 

U-J 1 ^J 1 ^ Ji 5 j • (( N-VN - NV ^ 

JjAJLAl l ^a-*^'. 1 . •*' <ilh oV ' ^—~*A> ■>^ > . 

jlT tiUi £«j • U 5 —-JUlZ« <-S> Ouitf* iJL* 

3jijU^sfl [j* -A* ,j& 

( History of Science ) l —•^ a -~ a 

« » )) ( VX < m « VoV ^ < J/yi *>3> 

UiUJl ) <W < V\ ^ « jw\ >yJ\ . _ o^-Jl <~~y)\ - 

((..,( ®\ 

LbOct ^jLaJl \~4~j jij (\) 

iiJaU c~-*J oij»j « *U— 

• sa^Aa {j* 



JgJj* L> «V*J t3 

jpc *}I *j *> 6 :.:.1<1I ^JUJl. »iu jt 45 j>LoII 

<-JU <JLUj <J U »I jgi! j«j . lilS” *vS*,, L* 

# jLj*yi *»rj 4*UI I** C xjystk* qJUs* <3 
llTicJ»_} (3U> •&J t jb Is US*jTAaI 


^fbJI }L_JS ll-i /is jt bst ^ < 4 JI 

« Lu^-J I 3) ^-.li <-i/o U Js\ t Oj-aC' (j ^jijLftJI 
JU» la A J~A U <_»J .J . Septuagint 

. J^ 5 


Aristeas ^Lk—jt <_£.>j*JI U~a9 j/l < — (i *l>- 
Demetrios of JUI ut «Li/Vl» 

^_ 2 y»l_£)l fj*j — tiU-JJ ^PhalSron 

40 ,*JI 4 ftL_-sJI jl C*W W ^J 1 
4*13 l/^tul Ulus -As e-sis' 4j (3 4)_y2lt 

Slj_>7JI oJCsJ jt jlS* j^jit 4-s-l) i 4jj-Jl 


^nlJu-jt i_Ak»J >}UJ.I 4j«-JU)l^iJ-—slAsJS jk)l ( \ * ) 

£* ls>AtV 4*-Ul t Philocrates J* 

4 ) Moses Ha da ^j* • «_*UisJJ 4 —*^Ji 

« tX oJuJLI Isis 4Jbj«» jbSl i * Harper 

. ( YAA— VAV yj» 
is 



. A'Jl ^Ull |Ui*l “CijfrVl (3 

—ijj \ ti 5^X31 jrJ'j £*>. 

<*“ - ^Uiu^lj jla)1 a^aD ouUI ^t> Jj. rt» ll 

jUy-ij J fjb l» ^^Oil t-iiJil y£>- •**$ . ■^T*’ J^ 
jL-c. lyCt lo_*» vr tf jjK vjr <i .a- 1 k 
Vjl <•*»jJI <_$)— *■ Ui J.J . jr'*^' obOl 

( 1 LU- _Jl J qCj*V! J\ «L—-i ) Sepiuaginta duo 

ciji-j A U U-ij t duo »j\ —>-S/' <<-1X1)' cia—t 

t ^i. -^ Ia~ < e-Afc ^-Lk-jt A-k» 

J}) »- A-ijfrV) yl) ^">7 * j •<** . ^ 

: Jb» LJ ^.AaII a^jJI jV* «j,jSJ' 

A^ilJJ ^ ^ aS * 

<J\j>~ V) Qohleih : Ecclisiastis l ^jmUbJI a— » Uj >-1 

<"> A>Lil A*, \*. <L- 

* M » 

I VI ^—mUJi A"J j j ) ” * jJ ON) 

\JLbj . N1A <i~>j X°* 3jw» (jjj Soli ^ A ^ * '■**• 

. ^OaJI 0*Jl jU J\ J* ojf <U»-jj Jc ji-b j~A>_ 

Aquila %_jfl NT* <i*-» *•*—. V. {^* kjAA 

. Akiba ben Joseph •—V--Ac j-U-UAJ ^-aulV 

ss , (( t) A l»j>" <LA>J) ^ o-W> 0 «***)a 


\\ 


<M* -f 



4 ojS AfaU iJjjC-MI <U»-jJl o-^Jj 

^ili .^1 ^i ^ gjf j* # cM WSl 
^>jlSM j^S\ ci ^U) a»V jlf l> . or) LJ' J-s»j 

t 4j_ r -JI jl> ^1 LijfrVI Afl J*A y 

Version of Aquila « <>«—Ji )) y *j»- y Uij = 

t Introduction to the History of Science y»'- Jot \ ) 

\+ljS AlT ^-uJl y-Ji >*5j • ( T^\ y ‘ JjVl *j>Jl 
^iUai j-oZflj o' ,,#**4,^ ‘ J^ 9 **—ii' 

»r^' 

\ ^a.* "X i iji ouv,. — »iii o' 0\r o^) 

o-ll >xtJLl y»,/d' Jc ,ji N^iV <i— j-^J' 

4j j*jJl Js UJl J—oj U* oW)^> Jc i Sy** 1 

y \jb jij J olji-i ^—!J • ( _r - -'^' 

jjlJ V * iU^Vi viUi j>J V cS> 

^JJ--U.< 0^1 ,>• « ^ : ;. ;« . ; -^ ) i » o^>. iJ--> <jj 

, ouUUl o-i tf> £jjljJ eft" !•*—»• jv—»*ll _) • Masorctic 

i_^jUJ\j i^Vb i--i\^JUI JJVoJi oi **-* 

Mishnaic ju£J o'jLla-b 

jU L»j3 fcj Ujjl lib • J5V» Jt Jl >*£J U JUS 

JU*Ll fO*i Jt ,J>>Ul J \ grj i_ijUUliiUi o' Jo*J' ^ 

oi lJi»OLb • AoiL* V* <u- 

, iJaU i J»\ y-J yi o’> 1 -^' C,^*— 

b-i yiM ol^J' «iwi j& jo jU £=r J 

= 0 U3> j*. y j • x • • _+ f . v vv ij 2 ii\ ji ob-uut 


0 * 



t J\ <£iT 0^. ^ 

& k-i* j jj^„ i jiir a-iii ji >^*0^1 f^ 11 
^r ...:J«H ^-iJl J J -*Sl' ( _ r £jl f ^ 

< (3 aLo (3 o_y a - a ' ' 1^*15" <3ij c ’' 1 ^^ 0^1 

^_ e. eLUl -V*L- jt Jl ^lj -A3J 

4i ^jJI <wiJLali w=Ol. J»lil>-Vl 

r 

. <_~J& W Euclid ^-JUlSt J\ l^b 

irUT l*fr IJb» Ast«a>l_) Ojj~a jjl Ll^c-IL--vI» O^” 

? y» < 0-^-5 <y * 

>_«ViUl liUJ {jL oljuii ^^Jl SjfS&l c< ^.M*l l jjl" “jtj* ~ 

: Jai 1 <*lp *-* 

Harold Henry Rowley, The Zadokite Fragments and the Dead Sea 
Scrolls (Oxford, Blackwell, I95 2 )* 

. I ^\a>j)I ^... fl i l Cw*UJl o-Xfi 4 j\sS {j* 0‘ £ »> 

4 Dropsie College* u~FJ Abraham A. Neuman 

. ( \\ox jrjj x> £>_M <>vkij ) uJ:ou 

ii]jjJl {y> iflj * EudeidSs !•*£—® *1 (^'f) 

J1 jl jjJl ^JUJl j*—<V1 IJ-*> « Euclid *■> J-Uz-^J jl 

<*Ul ^ »U—<1 >j» 

li5L» Lj XlUJl ^Jl_Jl 1 {a-aJL** ( * -c?l ) 

• (Ptolemaios <>” ) Ptolemy 



j t |JL»> 2 jJbt4 43U jt fc»l l (j* 

j*_-LJIj SU1JI j^jj* ^^ 

^Jl I j ■ -».! j j~4j 4 Ol s,B ?•^ , 

jA- l$tj ? }£• jrw-C-i ^ <3^ l* jlAi4 Li . U>- 

*t^l» «2& trtb 4 ^j* 5 k J^. 

. ^31 

^,*^1 dlliS^j c 4sei jlr *>ij*> L—Ja 

jl i t Lj\ <uj*> Li j y»j . J-*o LJ 

^ £> j£j 4 <LujIS*^I ti oLjfl^l ^^2 o5 j$3 dlli 

«t?L>. 041*1 Uj jj JjSfl Lr* ^ s* " ^*t ■** ft ^ <j_j4^L*VI 

Lo-^ jliua5 LJ1 c—oia- **5j , Jl^' (j“J^ 3J . J 1 

(j^i ydiu ji jj . ^ ^ i- 

J» ^ j-aSt ,j)jL 4—41gj! (j 4—p-_£ jlS^ jl 3> 4l^*" 
l^JI ji V 4~>JC4JI j^i jj«)4JLl ol>^* 4 <x J^* <, ^|l •$ 

ioL^ 1 *jj 5*jIj 4-a» *4^j , <£ OL^ 

^ 4 4»4>t <aJ>- 'Js- tfj ko lfr£Ij i ^J* 

Jir V 3jfc)l i-aSMj.« ^l^JMJ *V V » oU>l>Jl jl 
JiP L- 44 II J t/UV Jo*j 3) . Sijs. «4» ,y> 
^4ll Uj 4 -OU JjSfl <^1 u * 4 



i }1>15 *-Lc- o«io (2x* 

4 I ^l»i> L. Ucjj jt «v»V jlS* jl (obol) 12b <I*it 
i I-—» j-ac- I <3li~iiSli jlrU ^>.jT 

Stobaios ^jj-L JL*> lj-o5 <ulillj Prodos l$*ai 

t ^•^•Lstl! jj2ll cjLaJI (3 

4l» : ..Jl C.U jJ\ sAa Jl*i 4 jjJi-fluM jC^II 

, IajIi-uI i v 

ll "iflj 4 5—«—<j <tLuu ciseldli >Lt^« ^JLibt 

t3 £«j *AS <jlS* bl <cdj t 4 a«A9cII eJU> ji» ^J«V J**T 

o»V“Il) Jl_ oi\ ylc- ijlS* 4S 4it «VjjU 4 <i j-ltC* --VI 

4 ■OcJI <jAi jJl> ^Lbuu llU- ftjl-~g.li i <uOj , 4 .:Cllj 
CJlS” j^JI Oll> '_jkaeJll <CIpt l*» jj j*jt* ^1 4>»U» <> 

Tj 3 IgJI ^llw jlf^lJlolkjkstlli t 4-lSHl^^c- (J 
«Ji <a%II(_JIL) 1 d~»i ^ 5" 

4 jcLillf 4 ^JUlj > 4>uiljA ^ 

(3 ^)U*f jsto _^a Ulj 4 JjujIm yll V 
{ ytMi l j-X ; pS$ jlT Li J ^5_p-T <L*-l> . <I^»JI tJ«AA 

Pappos jjn jtlJ »AiJT ^y».«U Ia#j 4 JuOtJI 

Apolldnics of Perga jJI ^jl I— 4 J JU 

or 



ylt <J jwUC-S/l J pUI Jail (.f .J Y — f o ) 

. lT*-^ 

\Jii jl A» ^Ul JfrA- <y £-l> Aas A— ai ^jJlJLjI L»t 

^AJal <_5 j~~LaJI Jju_j <Cj (ji^kUu Ali»JU 
4 SUj 1 3 j-a>- ^lAll (jv-olsell J»l J&~> oAt^lT *Jb“l 

(J lfr.i-.jl A-A—Ji A . -jjA.4 |_9.Lj 9J j^iOfet JiJL—«j 

f* 2 -* t# 5 ’ mW’ tft -^ l '•** (2?*ji . 

J^>- 4frj-Lll ujICM J?ljl At Afr.fr L/IS j |jb» 

Ij A £c9e-0 ^ J_jl alTJ t ^iLJI <JjSJI jiljl 

jAAiU/ _^a ^<a*UT a ..u J tL-tJl 

O jfc ^11 AAJ^UI A—I*>-y J Federigo Commandino 

. \ovr fU .jjL-o j 

(_ 9 j*» 1*0 ( ■iaSfcS' ^-JlJUt JaA» jl 5 " jSlj 

^a dDJO « A-ji/^l i j C SiLJVI » L-*. Jj-Ul 

Introduction to ^.VsT ^ Ai A~oU- Syi AJ o yl (N£) 

A*'-*'*' Lf* *—?*’ o'—^Vl; c—isflj ffcr History of Science 

• pj-lS xJoi <iUo»_} < ( \oY ^ «' J_jVI »j»Jl> ) 

* dl^L oAa ^A .U l Jt ^5 jLuI|. yp UAI 

VI ujjf Mj LfrJjl ol. "■*** 'UI jHji j7lj 

. ^ ..,« > »ilJ Ls 3j** j^-o! ^jJl ^.ulSl _yt> < lo»-lj 



<tfl ? i*J* (J* . ® )) t— 

, fl[J 'f-ety)') 4)1 ?. qaj . (( SilJVl )) <-a}J* 

yt L_iJI ^—-gj U jJjt _^a (c )> «_>fc5*j 

jSsJ L jlc.y->j t (3 5jl*1»JI CjI j.n".> J .I 

. 4>lj>^ Ul 4i£ ^L& I jJLj< 3 4l_^l ^ j^y-LJl 
^lfi- Url* cj 5lbtt °j~*" «—>}b ^1 ^ 1 ‘ i fl * > 

: </* J^» 

Mlj . <i j'.*--ll <—«-C}Jb *\ \ ^ J~oJj 

( ^1_t <jp 4 ‘Sr*’^ 4 £^b 4 ^ 

(aitemata : postulates ) : CJ jjl--ailj t olij—«lM 

JlC_-5% objl j ±\ 3 oiadl <i >JI Jl 5iUVb 
<u/La3 -J.1 j , tiAIi jil ^11 4 ■ -J^l 5ijl^dl 

(( LJ» ^ )) l^il LJji <jllll 511—ail Obj— 

<ji _sii jIljj . SjfijJi ju. <yi±n <iiaii 

ill_oil jj . £}Ls >^1 S^jjiOl <J>dll (3 

J[ c . ^>JLAit I®*-!*! ■ --» 1 -’'H o^jAa> 4 j^j<L> ^«**Ul 
oLzLlj commensurable ( 5 akill ) 55* ^T. iil —Jill 

4 _oLJI 5llail ( 3 3 , (*) incommensurable ( eU—Jl ) 

t 5) j" U OJC 4 JI ^jlp 5>jlilll oi$) OU-Ju 


iijLdlj V ^i~sU wij« ^ Jj*i (*) 

»* b®—joULl* : ,yb V* 


-e . 2yll AjoL—J l y oVL - aLI tfjpso} 

J»1 J ti)JU jlLLi . ijlii 

prime numbers il-i-jfylS* < ^ 

l^jLH JIa (3 4-Jjil il«Afr^|lj i ( j£Ltu}\ -Uc- jT 

J3\ li*d\ l ^Ul AlUllj . dUi >T J\ ‘ 

«L_J 1 J»_^kiJI tj j. ii-Jl Ui \4f\~0 

: IjnJI <^1, w* j~dl jCi ^3 

<~V±TV)V _ 

< a»*lj jIjUU V ^ <bLri.lj < o>-lj j1-u» = 

dynamei symmetroi : oyaJl ifjiui* <« . 5? , , «J l J»jI»Jlj 
Oj-Ij ^]g ... .«■ V|iUi^L jlT 'i' commensurable in square 
1 Oa-\_) jck— \^. . ...a i V OVT lol SjSJl ^ ‘ 

U>_jiu>- |*_jLk Ja»- j£J jl J_y^»Vl ®-i—* j 1 f jk.j 

' j-"“j < <1 biLi V*J _^j> V yjV«£» VjJ j+g>- V 

Jus Jjkh ^ jl • e).A~-j 

rhetai : rational Vslai* p^lLLl iuJl • l« 5ji)lj JjUl 

Jaai ijill ^ jl SjiJlj JjWl j> iJ iTjl—ill 

olojoi: irrational *U-o» j»—•’ <J U!j 1 4ilxU 

j . X • T • \ oUi^-sJl « « J^—-»V1 » < ^aJ51 Jai I ) 

. ( S.ysiUJl i)UU ^Um 

j - -t* 4 jjU zlij <f ^".i * i l f (ju jM*zJt jl ijuti ells ^ 

„y* »L-utJlj iikdl (Jo Ol ^ j\ C ^-J» 

(jo 5 j*\c 0^5V (joJjJl ,j£Ij • jl J‘;»~ 

• «i-3jj Ljdl (jo jl AaLJLij V j t .«.■ * ■ ! 1 


01 



(commensurable, jki* -k>- W-* o t ' <^r’“ 

<j \r J1 \ \ <>* ^ L -^' • rational ) 

J^l JjdUll cil vUi Alliilj . 

4JULI 4 -uJl ^LJ’ 1 

method of exhaustion <5*l**l ** Jr^ V"^ V^' 

pyramids i —•^ CA«».., •*•! .'j «3l j^\} j IjAJI {J ^ 

OU—sell j J^3 . j**' l* 1 ' 

. Uid.1 

jt JUJl j isjjJll jjt>Ul 0 M.V 1 £•« 6^" 

^ 1- lie. Ijjj £-jli ■ J' Oj££}\ O h. ..-ar il 

jt ^UJl ^ _/^ csb p ,j*3 . V- 6 ^ 
fij-etf » <v-~ J 1 J>-—/ ^ CJ £- u 
jl ( T — v J ) oJBjt tftj cfc . <w « 

J a JUoaj £-^ f Ijrt L» Uir 

J5J . Ull jftlli c$tJ 1 

j A. a *r ^1 «_**3 Ujj <lCIj c ijl5" jj-xUl jt 

Uj « C >-Jl Ui^J.1 cU^JJ 5—-iStu >» (No) 

History of Science ^>.ViT J> W^». S?' C*ij*>\ 

. ( tx\ - iVA < JjVl »j»Jl 


oV 



t_~=eT Laj jlf Ujj jt c 4 a—*1* 

4se.Ojl ^A 4»li‘."ll OL.,...Ui <> jki jl a 4 ..J.....lflll 
i_jL£H A>V jlT 4 OL—aeil 4.M...LJI 

. U-u* <j*~i (j* <( 5) 

l_yJjL>- Ji'ljl y l~-M.ftJii V Li! ji 

.^b- 3 L- JO 4«lV.‘.Ll OL aJll 1 j~osks S jq>- 4ju Li* 

L-j <j lOl » oL_-stJLl oX*t (J ^jJUi ^tj jtT U Ills 

4 ^-Ujl Ole- _yt jS\ O5 IS” Aas <£ OLOb J\ *\jj 

■"■*> jlT 4*^rl%>j ^ A*^Jlf liLijt IjI*Aa^I 

<L-Xjl C«— -'S\ j a aJLiJI »JI <J 

jliji-I jblo J ^J\ (-a_it «V5_j 

LaIjIs-Ij »4_^*lstll <UUllj o ^ 4juI^J l <JlZll) L» y. 

£_j_LJ.I J»jixaJj 1^0 OLa-jlllj ^ :M ^ ^ 

—j! fj* ( _j4 J «_ / Jx- 4 jo^ J\ ^JlSiL t-i L l»t 

J_a ^yl—iJI j ^jJcC—-VI Hypsicles 

4jlail l»tj # 4jjls SjJiO -Jsj—tr 4)1_ail «Jk_A_j i i^Lll 

liVi Jit ^to J-**" (°TJ* ® ®yit <~-UtJI J> 

Isiddros j^V -i_-Ur 1 «aIJ*j <: Uli I_- ^ 



. ( orr <c-> y i 

t t^V 1 </ ^j 4 u-^ J 1 

vjilb; 4 »VU* 

^^ki- y» '^lj sjS^j Vi Jl^j -Us ce** l 3 * 

■cp ^JLCj jT JjSl' i 

AiP 1 —)j -A ^£jjl IaI) 1 _}t Ax>A*$H ^ j ...«<^» ^ 

jb.^ V Ail 4 wkil j£jl\ c Jolyu ^ C*k UCs 

t olj*-Jl j <£■& l>yj VI ly»Jy„ ^ Oi^' el i^' o 4 
UjLi&Ij ) —&r 

c j\ Sjjui jir ^Jiast otr jt u (u*. 

jl * JLl OSj , fie- oilt ^k 4 jj? Ays. U^- 

pJL-Jl ^J . >T I-—J A—A^JI 1>T OjLp-' <-7^. 

Jjt jlT -Xa3 t aLs ysej JS Cjltt^i r dl 

,_Jj L5 1 t U-S y* iJ jL5j W^k ojjp J-a*. vJjLmJJ 

^S3J ^ f Uai (i LUSH 1*^1—• jlS" k jT 

^ cilf ILiiJU , JXaII JS - lioL» ^ Jyll '-Aa 

4 l.ala.u Lj j> i_j J L5* t jj-xlst J-3 L$~k 

• J J_u»^l «-A>'-^ai' t5j. ...* jlS” <iAJi ^jll 

(a t( 3 0 j) Hyppocrates of Chios (yyfJI -Wy* 



t•-fifb (. (*. o \ — t 3) Le6n j jV.? 
.(.f.j'f— t J ) Theudios of Magnesia <_$ j-jill 

CjL ^_t jis* ^jJGif j! til_J5 Vj 

jlS" Ljjj t L^.jIS'Vi j i-ljjil aOc-T ^JJI 'SJ’IJ 
jS” • o^**,jlfl <3 ■'—'Ij-Ail ^■A^7,» Hi aiJL* iJliA 

(J t 4 j jbi ti ^10 ^L*jt OlS* JU9 JL 
oA—Aj 4» JUJI «*Aaj . *lil J» <i j*i jlT US" 
\v j *\ j o oVGLl <j ^y-JuUt U^L-j jbUI Li» AijUl 

ti^. ^ t/'**^ 5 ^ »3' ® Jj-^S/i ® «_>tr ^ 

i_)tidl liLoZ) J_ ./j~} Li *1 < jjUJI (j VI bJbt< 

t 5_j«r -Xs ^ Llj < «UJV ^IL> jt <Jj9«JI 
, o >jjj o^JjL Ld juiLJI ju<Ujll 

jj*aJUT j-LJ <it jiLJI \Lsb11 jLoII ILcJIj 

^js*-VI *—*1^- ivC * uij Lilj L-i J&Li J (J t a'. ,n-a J) 

^1—fcll jt # <U9 0 -^>J L» J-idt LrjT 

ojl—~kl ^Chj V ‘L-U 4 JI jj U_jt LL5" ^^Jl £~ai ^JJI 

l>^—* (j ) d j) Llj i I LJ>\»j 

i-bDl *UoVl VI 4> 4. ^? a i > V jlS* jlj 1» U J»jJI 

<iUi» U : . rt 4 l jJo ^! Jjr-X-Ul ^Gj * ( jU-^l jr^S" (j 

. tr*^' 



« JLLi/J: jV jruT (Sy^i 
ijs ji lj (j*^3 1 ls^ Jjju—Cjli ^j\ 

^J\ U»J3*i j^ £-l»^—> V ^1 b 1—iaJl t - a..llC* o.lf 4>T 

cxjV <CL* Ll 3-AjJl ft jiS LI. ^ aH oSaj 6 ojrift 
. « ~ * " 

J\ jS^\ (j g-J l«it U-i J&\ lil tijlsei L~li 

j-wi <cjj j j?, . a —" 

tls>j 4S ji> <uOj 4 *l$Jijt 

lJu |*Ul ^Ai) jT , ( 2 = k^J L—Jj 

<yt J > <US <l>UaLu> lj jl 4Lb OljdS (j Jl 
jl <UUi •CJif-j <E J>-6»V' » ®?j» J>* j* 5 ^' **iji 

tV.& OlaJLllli lfc-h_jj» >-t 4»»>.y (J 


J.UJI ^ jjJ jl VI O^l l_i* ^ <iUj Vj . Heath 

t^ilil J* t^ 51 J^ 5 ' • 4 ^ 1 

^^1 _»Jlj postulates Olj^l—«ailj £>l—iydlj 

4 :a ^Jl M -^j'l lji axioms ( ol_- 8 *^JI ) 

^jUlI ^ jl. (*) problems JjLJIIj theorems 


(( <> Jai 1) |J\.» «V .«<il> ljAl£ O 'Sjfc (*) 

5j » j (( b_^aj » < theorem J>1£* 

theorem »Jn Jl - ^J( « ,ji-*»Jl olft 

a iitfij-ll 3- -j.fll l Je Jaii JjVl 4.lC_.l' 1*1 < theory J 



4 ist jsej x.I a.AA ^LaJ jt C-3jil (J 

^UllLal -G ^jrfLJI jV* l«V>-l ijt •SLCj V e jil £}^3 

• ^^y./—*.3 <l£~^ ■^~° j...■>)! <>-^il 1 *aa *^* 

_y& <Jl_ail ti °J*’ '■■■■■ * A -^ (^>^1 

jfi jjU ji o.l5" -G ^-1 i)Ij_j t Ol jLi»-1 
J)l5" AaS 4 j^Sl^ # *Aa ti (j^'A-Gl al«XI>-l (£*a)I (J~il 
jo -Gj i 'L^ibjll *^aLil ti 5 jL»JI j£ jL—< ji 

jjj L^d.1 fc»jll> <^JasS = 

■ »-i*l l Ijljj oIjImW AIjUII ^JuJl jl * 

l^u. 9-y J» j«* V ,^1 <«A£)l Glj . (JjcuaU] 

l*, j J_ ~l\ U_Jwll £Jft < « <i 

<iUa>V\j ( ol jjV-^oUj axioms o\~J.j^j o '—oj ^joIIT ) 

^xJJl ^0JL4> J-ao L-i « Jjtf \J\ jl • J' 

J~~- JC Ul Ujji £,>►»** J 6 ‘ ^ 

OWiaJl Jc ‘r’-^l -*^J -’ uG> „/?ll Oi jb o c ^*I-J 

< a.. ...~1' o-x&j • 8 JULiVl D 
y^j ^ Liulj • <—AJLjJl ijUai £jG- y a** ‘ 

<aa_^A l GLiai3> jO' — ^o-Ul £» — w/J' 

<ja&\ jUuwJ\j ( ^ ) G 1 ^*1 ^ 

UJLi« !»—<^ ul - 4 ^; : ^ ul5l Jjif ) }Uc ^JJa? 
jJj . ( jU> 1 ^ o J-^o jl Aj jj : jl < ^5LiV< 

problems 4-*AT IjUiaJl ^ A»-Vl iiUb ^ o^Aa«l! ^JiLt 

• 8 L^**a )) a» l C > ^ 



jst J\ Uo^ As-lsJlj oljiLai' ^1^=1-' *j3s* 

<JI g-j_ j» ^OJSls ^ £3 6 <vw cf~* *** 

Ol jiLail J-^» 

jfk ^U- £jj 4 —SjiLaLl 3 

j4 ji\ Sj^Uil t jP 

Uo^^^iU . « ^-vJSl )) jL-i» <j L^— 4 

: <' Y > U-^j 

^..^9 ^..a":.— J* £*■* 1:>1 - 2 

j'liaijU 4 j^JlS a* $ **? ^ 

,« u^o <**ji <iU? J •*> V>^ ^ ‘j^- 

e i_* 0.1 Jl .tfjjl -i—-yil jUMl v* 1 . ^ 


; ^ v ur ^ >--jl *>jT Jft 0^*i < n > 

^ ji ( \«\K1 < \j»jl_*j U, \ W ^ < JjVi »>J> ) £«cW 

, ^jy...n ) Mathematics in Aristotle ‘C'-’J •**>. 4j -^" 

, i\ jJbJ.1 , Isis >' ■ ^**N ‘ Clarendon Press 


V—• pJ' 

. JjV» ^\ ) Euclid 


• ( Vn a- 
>•> <\V) 

v \—xT ^ '—5* —-* 

. < x\. _ T-T u- 

; 1 - *>■ 1 jlaJ 1 


Roberto Bonola, Non-Euclidean Geometry 
(Chicago, 19 x 2 ! Horus J 54)- 



J_p jlS* ji JI *isfcJ»lj <~oa11 

J! VLjJI ^ j£ai ^IJI iJljaVI ^ 

IjA 3 j«»*^l <_JLLu -bj 4 CftJI oAa JjUJj 4 IJf. <LftJl 
0»JI <lbtL-<l £j* ^Ul JistT J»- UfU iJiJI f\* 


£y> 4 Aj jl> J > jl*JI JI eJVai.1 <—Att)I ©Aft Jlc- 
J„ ... ~l l J~ - . J —«-.lgJJ» J* 4 ^AJat Ji> 4 — 4^j 

. W^- b J' ( Sj^Lail jt ) 
jl>l IS ^-LiSt <i Jut jiAi' JI J-.-JI JJblj 
l^ic- ^Jr jJl ^> e bJ! ci J*-* at jta Jbeil jLii-Vl Iaa 

li_A _^A (• 4—ai ^j-A-ldti J~al) 4 llll/l 0 Aa Jjtj 

Jji U d <J tij (Jil JIJI J-JLaJI 

£-OLol IgjAA Jlf ^lo V O^/jUk. ^ JI 4-lfr 

j_j_aiJI oVjUeil oA_A J_jti ^15 4 ^Jubt 4 JjU- L 

4 ( v — 0 o ) cr^ji-J ( t — ^ a ) t rJ^. 

j_j-<JJI j^iAJI jrv~oi (^jljtll 4 fct 0 j)<J l(jjit?-l j 

oj^fr tf. J* c5 3 -><i W 3 4 ( X — VP J ) 

^—Je- <j sL_ 9* J < ( \ — U J ) Levi ben Gerson 


John Wallis ^Jlj j_j> Ji. (( 0 JJbdl » j l JI 
tfjcft- ^j-Jl J^lj 4 ( W*r — ^M*\) 



«bt ,y J *3 <■( \Vtr — mv ) Gerolamo Saccheri 
Euclides ab omm tiaevo vindicatus 4)LT <J 4 j+>_j jL* 

<U) i WW {*1—* 

i ( \VVV — \vYA ) Johan Heinrich Lambert Li^V 
Adrien Marie Legendre 

l*Ji uu«a ul t ^Ci 4-JUJI . ( \ AYT — \V0Y ) 
JL-p JjJ 4 ctw.^1 0 X* LlaC" jOj 4 c)!.-2^ 1 
^1 JCJ ©JO-Xfr <L»jt J 

<_J15 (i JUT ^ 

Jui . <—UJi S^Ull ^ c*~i>> ^ 

©j_» jV* ^4—^^ I^-aJsw jt Jj-U' 

~^.\^o ) ij 4 ^ ti -&3 ( *j^LaL' 
©i_ftJ . LJ £ J>-\ OjZLa* £*3 ( Lu-J> jt 

j** 4 c5* ji^ a 4 C 1 * 5 bl * 

<£ Lilt j>-5U ^i»t* 

( cT^Ji ) __ 

jJbJ.1 1 /ju ) iSs~tJ** 3* ‘ 0^) 

. ( m a° « *• 

YO J* • - f 



jIjJu *jlJuU> "0 4—i )) 

. d ‘Li» 


( ^ ) 

^.aV_.a Jai- *b/l «A»-1 j!\ <LiuM y> j*i V )) 

d L jLu, la.. ill—-.a 

( John Playfair jruu}lj j j>- ) 

l~*J £OiJl aliljj J*,, D 

. d CjOiJU 




« J* 


-Lai (J^ )) 

. d u>' J*j 


( ) 

iA> y jl jlC^V^ c3 ^ jJ! ■ * • • 1* - - -j 1 ^) 

4<Lijji« 4)1^ ^^Lj>^l ^ ,.i l' . ' .>a dJl* 

<L»lr j) ^U- <31 ^ jjJa« (3 

. d r b^Vl 

( \v\S 4 Gauss ) 

Oj-sLuU yll 4>.lsell ^Ae- I j~~> jl **^3* <Jj^ -GJ 

LuOj , l^'.',a‘..k ji j >-1 Oj}\~a* sJLI lil <—»liJI 



cU/S LJI OIjALaIIS" ^ l$lc. <L» A> 0 jALa« <ij I UJLs IaI 
<L—u^)l ^-L*> a>j> jl 4>Li ^ Ia$3 ^ Ia_£* 

^UaJI ^ -uU jA_j <2iIjaLa 1I eAA 4 

jJI jt . *(_jAlJ.I <—JUaJl -li—J "AS L» 

ijjf!^ jJI <*& {£ Ol_j 4 Ju*ll ^Ia . <7a a K «««-)l 

oy^ju *■ j~*3 ^j-^aII ^ J. ^ £^~*i 

0 A_A ^»U»:.J OjjjJf <Gj<Lj»> ^A-lst ^tj Ai j. _ U-4 

aSj , I 4 J A.n.>./g Vi ...it SjaLaII 

I y>. ^1»U jf*jl aj I £■■ ■*£• jJI ' - ,f> ] } i3^" 

IjCa I I ^)l 1 j^lam jt (JjA alsJI SjALaAI 

,_)UI ^ <L-»al9eM SjALaIL ljii)t , Uali* L 

0 ^sbsJI Jl OAa> As f£js^i cjaLao ot I 

. U^V* t>* 

jK £ U..»». ^» c bJI *aa ^ai ^^aj ^ 

£>jjl Lwl jt J-- Aaj t ^AJat^UI C 1 L—U 4 JI jl£i>l 

j' . <j^ c frfi^ 1 )* 

jil LuJla LgJfi- 5 ia_,JI JJir V cilT U <u~«UJI o^aLaI! 

J\ JuaAld dl& s>ty <3.lf IaIj 4 L#> ^.. L - V U 

^Ia »AA> OALa •£- j~o ^lal Jjt jlS” Aaj . l$-a3j 

nv 



(£*)}{£* 3 ^ 3 ^ OjiLdl flpl ■ if9A OjlLa* 

Nikolai Ivanovich Lobachevskii L# C-jL_trL J ^3jjUui 
jT ^Cj SJb-l J\ 5kUi j! J *^ <- (\Ao* — \\\r) 

Iki- l$l« (£jl y -Xa-1 J ^lZ.~a Jai- £y> jS\ l$> j%i 

Jit i* -1 Lljj y* 2 cA i,)l jl C LjLlo 1 ^ . flV. .. 4 

<L-Jo aL 5 l 61 S” Ij^dT cij , JjC»j Is £yt 

Jinos Bfilyai^Ujj y y^_ ^yliLJljJI -k ( Js- i-UlSfy 
J_-ii 3 i dUi 3 —, (' \AV — \A*T ) 

( \A^*\ — \AY*\ ) Bernard Riemann jl_ *>_j * jli j 

4 oJoJb- y>J j3 ji-l <L-Ju* 

cTC^ • cSV-ti 3 OUIJ^J 'J* j^Xj ^3 

C O.LpJ j ^ 2 ^ L^il 

_JLI jU jS\ dd.l' bljj ^j+Sy* 

<■ Felix Klein j)_}i_T ySL _JJ ^-JL«JI 

. OL—X‘^JI oX» jS" ALaJI <»-j jfr ( \Vf® — \A£V ) 

ojllso I O yuau <C-»-Ma l )1 

^Jl ljUjj ,jy lla •■>yj> IjJ” d\)j >_3 t 

( SjCIIS' ) yjl»VI .bci^l oii £jL .Jl ^ jiar 

*UftjV1ol^ £• Jl^lc- .. f . r l ji A»»<A 1 a 



l—- i aSs Ijl.<??■>! j «5"t SjLioj m ^JLJI 

jl_sw ^ili 1 —$iV(parabola) e^Jl^ll ^LoJl 

(ellipse) t ^aSL-l)l ^kaJl ^ j _..ill jLij 5——AIa 

£*...« .*?!.ji <*, JlA gJ>.\ <L».lS ya -Astjj t <o»li ya 

. (hyperbola) A> c ljl ^kaJl i j—ill 

iTljjl J\ jyo of y» 

•LUlst* 4—AI& j j.al) < Ol—-U^Jl oAA 

ojiLall £-i>j j^- <cX3j , SjkaJl I 4 ) J_yiT <—«U$U 

jt y»3 i -V—I* <-ii O^* 4—«l»JI 

(j jj-Jj , iJljiVI ^* 1 * 4) Oj&_ 

^jLJl yiJ&cS i I^j <cjjLL> U <15" ^1*JI ^j_ jLr 
L-* jS\ ^juO! fj\ 3y* of 4 JSJI ^ (j-J Lsutj 

iJtf- 4 j L5” (J*z~ »f* (J 4fl-J jl) lo Isefr L ^ I—3tJ 

jG tilli jt lij-ifr 1 ISI «u<?U»j c C»ljiL<J[l L ... J J~l» 

•csOj (. (*. j r* ♦ 4i— j*- <^T) cij (J '!>•*>• 

jjl_ p p/UJI ^Lii—VI _>1 jtf 

4 — JC 4 II j\ji.\ j-~> jseft L 5 i <Li>^_ ; all OLLii 

oj-1* -Lijj JLjJI JuljJl jlS" Aa 3 dlli £*j . 4j,-VjSl>UI 



J_eJlj ( \\\\ — \AYt ) David Hilbert 

. <»> JUlj&J I 

LlOj 4 Lw>AI^ lilt OjL.'C-b J*9 bo ^4^ 

lib *QjLc- £y> Ji*) jl >_-5cj V 

k Jo.l < da>-^lj U (Jjlj , L*—L—flb j 
L—-all J-AJ OlS* Jj ^ < ——? ej <—.-Xl^Jb Jjlfcj 

_ A)jkij j~»Jb 

j-aJI (j <JL >J Ujloc-I ^ 4->ldl iJUillj 

AwUt <tl —(3 4 > j»aJI Jfl—Ll lg-d C.. » --^ J . 

J-d»bd Jl*-3 . d*)! JjUb W)_^i=»- 

j^jJI bl^jJI ^/UH j^tb J\ jjdoJli i_j 4 I ^O-UJl i -> 

^jl j jaeJI ^1 2j$ , i_j 4 l jb jL-J ol*l_a 

^JS 4 blj^ll ^jlS bo_^l*-o Lc-bj £Jj«o 

J?3 01*0*^' c#^ b^"-^® Cf*jU' < “^ -P“' 
distributive and commutative laws j»li 

< ^j>. 4 a fll"4-il identities il>bjl_—dll ^ _^jo dU^Tj 

ji j^UJl (N't) 

Florian Cajon, History of Mathematics (2nd ed., 326-28, 1919) ; 
Cassius Jackson Keyser, The Rational and the Superrational 
(pp. 136-44 New York, Scripta Methematica, 1952 ; Isis 44,171). 


V* 



jbjLd.1 dJi y m CX# 'ijj _ *0 (J 4 

: jfci^l 

. IV-^-^)! 

i y r ' 

. ( r ^+ Y |)Y= r (|-u,)+VH-l) 


£*Lll I yUJl elj_^JI Li 9j£j d)i j~i_> aSj. 

jjl ( - J £Ll <-fl’..?r cjll JtL_X) -*3J t aJLIJI 4iy»JI 

dL tj (, 5 "Lj^I i .H Oj& ut ^j^XZstll yaj , d)S 

yyVI tfculk-d 4ioj)l 4>yjll *Li> J* jA$a*\ \ 
.le. I dJJJ <StX3 Js-_yksti) ^ol-Ajeld el>3 * J-X»U 

, pUild. y» 

,*juLLIl jy y»Jl> ^*li JL» JT 

4 o^LJI aJIaII ^ ^ L ■ /)H cjI. 4 O L 

as c jyyi <juh dJi J Lo o^te. d>bi c/yuti j>T 
jjlS^ Uul l » i_jLfc^JI ^y Ia^J Li^ O^yl 

o*xa (3 L«.~gj ^ y H i l (y^. cr""^^ 

A ntill jy L n ^ J L i ^)*'*' ^ 4**a) j&\ tr-*^ <> J ! * 

»L-a 1 I OLjLil dLixTl jyj^l 


v\ 



(•f»0 ^ jIjLo lj Uapt USj 

“tJinlil oL-jJi y .—tx \jS l«L...y <1 y& ji 
A^jC-VI <£ Vil. ■Asei L-Jj t ‘L.wt-'icjl 

4j jlli J-Aat ^ <JjUI ijjLxJi ^ ^ ^ 

Hippasos y*s ^Lil^l^>> j£t LS%L.J1 pL » Ql 
Theodoras bjj_aJI of Metapontion 

• <r * <jr" , 'r^ L o 'of CyrenS 

^J\ o^Ul <JUll g.j_ L jloii iAsw ji luC^ j 

jS*> jl Vl L»—>_ Vj. ^J\ Lj^. Lj 

<£ D «_)tT ^ l> y>j>- l*j». <JlSll oJa 

<«■ —ft * , <lfr £jjX~a ^jjl l*L=>‘ Jcui\ 

IaLLa 3 Jjiuu J-oITj e OLiyjJI 'juu 1*1* yS ,Jp^} 
oL*o-^3Li <JUil jJLivo q Oj 4 i«lt tU_aJI (jL-*j01j 

• t3 cj“^ *L-aJI 

<.V±TV)V 

oUa L»T ^ ...-d i j ^ ^ftk.’.a <L*»5" »_) 4 1 o 4 

^ j j jj_j^_j l<r *_j**L*A <jl- J>] Uj [ J.. rj;i L**i (V') 

— XAT jj* « History of Science ^VsT jlw I < ( _p_jJ^JLj j 
_ \ No ^ , <^^<*^1 )) Jtv ^ « TAo 

• «...» NT* 

VY 



JS* (j ^ i ItJ» yifr <—»>■ Jl eU-fflJI OLXII 
j-C <Aa3 4jj-sJI jj-»jM ^Oselw Jjl . o-V>. Jfr IfrLo 
( 4 %)Lu IgoJlc-J Ijwo « i LjJ1 d<AA 

d ^I->•■_» ^ ajt >LJI <JULl o> 15* Uaj 

ttLi<uO_j L ..licr }Lp JljT V £ ojiJI jJ! ^ 

4JLJ.I o<Aa L^i^scj jl\ OLiaLiU i <)L J JL » <31 

. j^k Jl p ^ki <$»-j ^vj IgJjaeT jflls V C-se— 

^ wtll Jl 4*UI ^ oNLJiLl jL^I JZ*>j 

IjbJ i il«VP^|l AjJij cJjlj L-st> Jjl <1 <Jj-^*i!l )) »-J’W 
J* «La*iJ OLJ.LJI £jJ JS1 ^ 
jV jjaseiil U* JL j^| < LjiL* ^saatlj 0 ! 

dial. m) oUci-JI ^ \j£ <1 131 VI <J 

Jfr ^^9e> C.Jo S^AIj <Lu LJI 4JUU Jl JJfll, ylLSX—i 
IftJbe) ^_jJI <1 >L>^jJL JjlST Lu jmS y jJts-j JCjI 

y> <£■ J*s*lA ^ajsl £ Jpr*.~> pj t J^j^l ^JLil ^UL* (j 


\\*\ J ^ J> v ,>» ovuuj y\i^\ u ^i\ £* (x\) 

( \AA£ viU-4*I-J t »j*Jl) £(j* i>0~» 

0»Aa 43 \ 0 • oULAxiJl £» il jJjNci VI yzi I {JjiCL^j J 

. <*Js> ^ ^y'Ul »j»«J) 


vr 



c, £) a! -/j-’li ol_^bdi 


, ^11 ,. 4 <«Ulj A-Jj^l iIIjLo jilj i ^ajlj 

Aji-^llll AJUil yt X'\ A..<?flll ti t dAli y» jj'ill* dXJlj 

X-|-.*»-)-Y4-\=j o^* ^ A»T 

j_5jL-j ^ _c• ,Jj^x <3.U * L)jt _c- 


U-liJU aJLaJLI y» X ♦ * ^<11 ^ ‘t*—il_y3 £ J& 21 ZA 


. jjlJI <J^ ->1^1 jt t> Ulj uu ^ 

jlft j .j A.- A aJI oAa ^jic. LJjI t j*jJ *V3j 

p-l _ n ^Jl ^ ^ A> I l>j^n** &^3 y*j ■cdal —.i 

I J^S illlA |_) 1 tiilj Jllo t 1^0,...ir yjl l» !,..<?all y> U J*M 

Uji qOj! yiJx- y» <a)jLl aJj^I rbjVl & 
M + ^ ->' A — 9 Cr" 


. (tr t i \ 3 W < W 3 \r < \ \ U*Il— i»j fr+^x 
lL_l ^IjJ^I C-'.-sai jlAc.^/1 <1 .JL . (J 1 1 a LJS”j 

jjj^tll 1.,... a> 1 3^lu ^ • ,. « n ^ !■ ■■* *3 

,jl ^rvfr t aJj^I g*ljj*^l **A® tf* A-*Ull«V °>j>-j) 
. (YY) ■Ci jju^i j^l J±- pj dUi ^ jU^Jl 


Charles N. Moore jy> • O - r~> (^V) 

= ( *\X tjo < Horus Als** ) “1--aii <jw ’ 


V< 



i jlT Li) i jljJLI L_ a 

o*A__A ^^Ji ^-AH jjJ^maL) J\ £yz 0 yjjl J 

^aSL-»I 4ijjSjo 

i <£ J j _)) u^5" { Js. j^l >■ Lj As- y«ala! 

^li<^ t . 1 *oLI^JLl o^ju5" j 

_ 1aA>-j OliJ^il oUa jJ-aIj Vj C IfrJuo 

(3 ^U -j *\3 j # ^^....>1 Uo^ajl^ dlLIb <^AJJ ^a*j 
^jLUl <JL« ^ <JI OLi)_|ll S.XA j^iju *^«-~j 4 »c«a 

cc Ob j^J\ » La i t.j iJI ^L_fr J jLt5" <JI <—‘.t> 

. (TT) Catoptrics « ^-LCdVi )) col3"j Optt'M 

jl^LYl ^ -*^**^1 j\-xoa (Ja^j o' ~ 

ij^Ji V=r « L_j»ojVJ )) J^S I ,y» 

A->-—-3^ j-ii < »tj->■! V ) Leonard Eugene Dickso n 

, v « isis <u* >n . mr _ s*m « ^jvr 
, *\ oJbJ.1 , \-A _ H ,/> i i aUU « ££A _ in ^ 
._>L_3” LJjV' ^IjjVb L*i jii»t ♦ ( *\A — ^"\ yj* 

. £VA ^ < £X» ^ « ToV ^ . J/tfl *>31 , o>~£o 

t Paul Ver Eecke, 4&1 ,/i CJ_^Jt Jl (^'O 

< \ °lVA ( \£ jqJb ) ^^o-j j)' ) L'Optique el la Catoptrique 
• ( 0 ^\ _ o\. ^ < V* -d>ti! < /ris <I>n« 
i _ s jn j (( VI **»l-*5** )) J a •■w.j o\ » ■» - ji 1 *aa 

= l jac}\j ( J—oVl (j-oJl t <( » uW” 



Asj 4 V jPcLt jlT L»j Lt £ ^j)l Ia>- 

^xstL Ul US' 4 4 » ( jai LJI 

,(t - i j) The6n Ojlf aA*t ^bOJ 

(_£j>^l jl 4 Cili tj 3 *"' ® »I>1»_ / ~aJI )) v_>L5" IAjj 
<1 jIlJI ^ <flV.*Ll c OLJLil jjoju J_^4> 
ojaLo 4^ .a!T.,.^ 4*) C 4 jw“^I jb AlfUII 

JjLjj 4 jjlLdL *uLdl jJfL-it ^xAA q_ / a> , c£*^ 

# ^yrflCjuVI ^ 1)1 ^il 4^1^^ (£ )) 

A~=>-^i 1 4 —JjI)^J l lij-Jl (J As jJ-^aS i_jLldIl Ia*j 

jj3» J* **?•_/' . c^j” L f *r* <y 

jJ) £ <iUi ^jC- ji-ta *3.L»j yll £ A^Lil J^S vlJllil 

£4....jUtJl ejiL^aib 4i.^lil OVjLstil ^1 (J-S £y> l) jS[ 

CAjJlALa4..a«£j jl ol J l*A> <_aJt) OYjUtll oAAj 

C—-J U^3j . IAa hls_j ^jll £ JJ) 4ai £u>j (£AJI 
4TjAi j-tJj ^aJI (_£-XjU*^l kljljlll ^ IUj>- VI 

^ «oVl • ( V — £ i5 ) 15_MiC—■-■'VI uj^ ~ 

Harry Edwin,jjju \S-fa* 4jj^*>»yi il* ff ob^voJl )) J 

< Journal of the Optical Society of America ) Burton 

. ( YVX - YoV < ( \M° ) Vo AWU 



i i \jL>C ^j\ ^yL- 

‘-'^ t3lS" *Aaj t OL— J>[)J\ JL_a&« (J ali j} ( Jls>- 
Pappos JLL.T J* JdLi ^oill ^JUII J £1 

o-^jP 4 ( r — * o) < ( y — r j) 

Marinos of ^i ( Y — o J )Proclos 

Simplidos ——j ( Y — 0 J ) Sichem 

o°*t . bJU. ^J *3^» < ( \ — *\ J ) 

Censorinos ^J^JU ce.j^ 1 £r* J 1 

4 ( \ — t <3 ) Boethius ( ^ — r J ) 

4 ^ jJl ^ j> 

tue-lkirfh jj-Jj. ^rVjW-* ^fb I-Vs- j-ia VI ,j-j ^ 

<o^jT jT 4 d ® t-jbO <L15” 4_v>.*_----> dt 

i\* Tj-1 _y* L J^2> j i J>. j*_ir 

UjSJl Jr>- «_>_pl ti *Jjl-dl Ob_jksnil ^ jtSik c dUS 
^ ball I (£jZ*Z CJlT ^bll 

labJ* «Ua3 cJ> J\ dlii (j oI Jk5Lgl-al^j ijj> 
jjlf IfJa Uilj i la-ie- ^ dT 

o_?-^ a * 1 . 0 Vj i— oUjj o\ »*k o j * j*j (V£) 

• ^ ® AV 4-L*«* Jl N Oj V 


YV 



jj* ^yllll (J ^ o.Aa> >'i/l 

4 ^oJ! ^-U. ^jic. <daw)l *A* ^ Jit (j-J.? . ( £?1 Jl jyill 
yt ^ILdJ li ol>Li» iy*ly ^l»u ^AJUl t ^C> ^J j\a 
^LjS j£> j >- i^d"jJ! l-i A j f LaL^a 1—TIg-T y 


j^Lxi I *1_«Ja l ^3 j 4 *CJa* ^ _^Jir <Ufrj (( J _y_-3*^1 )) 

< J^>- t>J) jOi ^) JsV' ^ ^ jt 4 dUi I ^ Ja-—_JI 

% , g - -A I O. jys) . ...I I £“l <r iM £6^S 
^£-\»l01 > (£ J)) i_ll~0 jjrUa^LaVI dalji dlUl 


^xCJI ^Lx*l jOj) dUi JJ jC>_ ^J jt c (\:— \ J) 
d>l..a?LjJL ‘CiL-IIaI Ja->« ASj 6 d>l)lj ^J* 

^ JU=taj 4 ( <wX«JI 4 V^tV OU 

((jk* 0!)) . ( \ — *. o )c?-y 

4 djy^' lj*' « Jjm’SI' )) p?-y <y Jj^ (\ — \j) 
, ( A*^ — YA*\ ' &%•) -d*ijJI JjjW Vjt < —*A-y" 

-jj . (Arr — A\r : -ci^ ) j>AUJ ^ ^ij ^ 
<J.dz d\Ji cJj" Ct: —»^elIj (^Colil ^»lJ}U- 

jja •dalji ^^Ic- c£y^*»iVl £y* d j ) . * 

b-j jZ>$ l£ diloA-y I^^a-jA-I.? 4 d—i-dJIj 4jj-aJI 

d>l *a- y CJji AS cJlT £~»bl j jA Jl 4il«S J-3j . oj$S 


VA 



£, ^ylftlll ^Lcj <L> j*}\j tl»LiaL»j 

O ^Li- ci 15” ^ , U^J Ua-ij t!^>- '# Cr^3 °J 
j,U\ oJi\ #> Jytfl g)\ J U1U {Ltfl J\ 

<JUll j ^JL-jt-4-^H O^AlO dL^ l 

Aa3 J3J ) U-lc- £yi £* e^il*J' 

,_>^1 ^LiaI ^ <*»• jiH t>\» Col_> , ^ a) ( C' r ~^ 

( ^ *L_Jl _L J.L4 -I1 t a.T.^-* ^ o<ULail >—>l> jT’aio* 

t a.Ui l^.j>-t j^LI! #A)-\^JI jJI tiUS “^4-““^.? 
jjl_pJl j— a*>. ( T — l ♦ o ) tr^’ 0*i 

. (r — M^) tS - 5 '*^ 1 t/M 1 Vi)!- Uj j(' f '' '* o) 

^ysJju jl SI £ <c!(a3l> ib>JI 4 -j^*11 <Uj tall o*A*^ 

utiS <d CJlS” ^-wJI tiUS J j>j c- J** t3T 

cl_9jJl J^\ tiUS JLJLc # <rbjl5M jjiSli 4»t} J 

<c£}j ^l£• l>-i_>iS' 4 jI {^-SJI ^ X l * c? ^ 

. •*—- *■ 


^poi William Thomson O _»—*•“ _*i= (■'-^ J (X°) 

^JUu «Lwwi\j J iflAioJ Aj^yAs^j I 4-*^- j £•“ 0^*-* ^ * 


< A -OUJ.I < Haruard Semitic Series ^ ) Gustav Junge £>Ji 
_ \YY ^ < U -lLJ.1 , /sis iU* ‘ X^JT^f 

. ( \r\ 


V\ 



£0 >Jj <JjiJI <-0-4II oJA ^aLJu ji U 

<( J J - ® «^Vjlsell ijr . <_J jifl 

<9 j*-9 C-J IS” l*J J _J £ /■*» ‘tr 1 J' <J^ <y 

jt c-Cijt <iJfrL-ojj ■"—«*!*“ As <Jl>jJL jiJl 

4-3 ^lj ^aII iuIaS^JI <3 

jt ^ -X* 4 ^S ^1* ( <jyJI j^jC- jill jj$ 1» '*x» 

-»- X a JJii c)jU- «V5j ( ‘O.XJb^l -"tlUj t.o.Ll ^9iL-aJ 
Hermann the jylilAJI jLya <__~LOUI ^1 
John O’Creat ojSjt j j>-j ( \ — \Y (3 ) Dalmatian 
Gerard of Cremona U J ) 

^& J*h U • ( ^ \X (3 ) 

Adelard of Bath ^LH (jJj ( _ J ic- VI C-*j *x5 

osq p) yUD«i fJUM j j?Ji JT ^. <™ (r - U j) 

UMo jl5" L5" ^ ^ ItJI jjSIlJ Uf^U 

llil jJsdlj , <“1 J L*3 £_—IIII j jA II ^V 1 pJUl (j 

j* dJLJI J>j_SJl \\Jo jUisVl & LJ JbV 

J-—U-Il c-Jil^l < l—lh <oa)1 U h.-o (T"l) 

Marshall Clagett, “The medieval Latin translations from the Arabic 
of the Elements with special emphasis on the versions of Adelard 
of Bath”. 

. ( \\*X . iT _ U yj* i ii iixll < Isis <Ua>«1) 



i iyLjdJ LLjV l_£«o A»1 • * ■ > 

Leonardo j^jli jJ ti-JI 'a«j £>_•*» y*Zj 

f_-l> jj 4 - & 4 ( ' “ \r 3 ) of Pisa 

Practica geometriae «ot5” <j < j-j .Fibonacci 
ol^T <—wll* ylfi- J —^ 4 \TY* ^t$AJl 

» (j j_^ Ijllf J» <E J>—-»V' » 

jLJ— £> tAj ci\)i eUil (jj 

. ( > — >Y* v3) Judah ben Solomon ha-Kohen ^jTU 
Moses ibn Tibbon jj —-j £> »A—<o *U-j 

jj— ? tf m j —s'-L* o; Va -**i-3 ( ^ ^ (3 ) 

^ ^JUj ( X — \r o ) J ac °b ben Mahir ibn Tibbon 

JLj i . ( ^ — U o ) Levi ben Gerson «3>-j*- 

cr , Jijr*j^. p—(ry^' ‘-’Lr*' 

jlfj< (x - \r J ) ( tf') Barhebraeus 

Raymond Clare “*J>x -£—J"** i^V) 

peri diairesedn v VxJCM <y» SiUu-1 Jc Archibald 

ijL-oVt* Practica uW" (J1 IjL ’ - " .. «1 0^®V1 jA8» 

Introduction to the History ,_ 5 >W ^hil ) Jl 

.(\oo_\o£ ( _ r «« JjVl »js?Jl < o/ Science 


A\ 


^ i-f 



J i j/> (j (j y^lbcl 

jl5" £-yiii l»t 3S i I*Aj i- s* ^jiliy-JI ddjllll ^}I>I JiaJl 
Cis» 4 ?Ajo j £ 4jL j~}\ uLT ^ jljtJI ji-T 

. 4jL^-J! jiJI <jLU1 

Jl I JLp ^yS\ ^U) ^jjl ^jui\ olT dUdT, 

jj 2 l^ (j (3 (ju>-UI { jOjo 0.1 j t Jl_jj 

(•.\ ~ r \^ o ) ^»—>Ia)I ^\ ^ j~ a ~z‘ t)~* * «/~ c ' dJUl 
• <X**^ -5—( A' \r o ) (i-*o- 
^ (X - \r o) c^'O ^ 1 csr~J (X - \r o ) 
0jit' J cst" Ji < ( *.— •AY' J ) isJj^' 1 oi-^* 
^jf\sJ\ (j Jd*j ot U^lky.-b ^£3j . ^iljJI 
o^* jioJJ oV 

Giovanni Campano jiU^lS” £__».lj 

ijli Jl \^jS -Vij ^ < 0 _T^UI Jj^ioT “Us-jj ( Y — \Y* J ) 
® JI> «_jUC !1 4*J» Jjt l^J _j£3 4=eiuil <Ge—ill 0 O 4 J 
j ^ylijJl ^jall) 4*J» Jjt kli^ MAY * \ r ~£ ) 

IS (. jiJI^'TllJ ^Jj^l 4*~liJl «—>^ \oYV 41—' djb 

41— Ljj (J 4 ^-01 4 ».j».| 


AY 



oL.bil a*jUJ t A./j.all <Ju i j*, ^)i La ^bsei L Jj 

i -Vio <li Jb <*/IS \^AT Ol-b ajjJU^I 

. *L--U}JI ^cj jL" ^ £y>j^ ejp- t 5-Uid'*yi ol p\ 

Jllll jfi J j~. i?*yi i_ jLO “LJj^I J-aIi U—9_j 

t l«AA L -«jl lsJLs» ^Jb ^el^v j^lIsk .1 -A^» j}\ 

ojjsJlj *-^1 .^uLJli l»ji *3j j~~ £ '3 ^<x* -X3 

^ jilS JljiV dUi i £jS jS" ^ 

! ^aJj! ol^T <i L-jl^JI <L.I^Ju ^UjVI J& 

u**s»» J £>»j* - r 


'j -■*■ (3 ^«<Aj3t «L>Ui^4 oA>V»tl ^x-bJl — 

’ AJLjV OloJa-jT £4 


Euclidis opera omnia ediderunt J. L. Heiberg et H. 
Menge 


i JscL i ><\\^ — \AW CL - 4 c\y>.\ a ) 

. ( \*\\ 


* - ■ ^ j> *~ 

Sir Thomas Heath : Euclid's Elements in English 
(. Y 'j <sti^ <*-b 4 ( ^»A £.54 Y ) 

^ AT — *\* i >XUJll 4 Ins <L_J3t« jliil C \\X\ 


AY 



Charles Thomas-Stanford : Early Editions of Euclid's - 
Elements 

4U4 Jiil c \Vf\ < <s»J \r C <scL* \i ) 

, ( V — 'jo 4 \* Aistll iIsis 


At 





Ao 



«j fj *jjlai 

(i^ULl a* JU1 j^JI) 

<u>Ua jUaJj oIju J^b : j^JuUl ^JLsJl _ \ 

^raJI » J\ jt (( ^AaJI ^^aJI » jjlftlsJI Jij 

A^jUcLt ft Jl2 Ljlj jjS” jlS" US' (I - L^ _yJI 

^UL U JS" £-i>j ^1 j_ jL»j ^ftj i jrU^l' 
j^Sj c a>1j <j *1-51 ^y» ( Jsu-j^M ^UIj ^ 

A~>j>JI ( * } Oj . <A" Aa»lj «-iw» l*-**- »Aft 

jm sIsbM ti ji __y* 4 j pJ — II As ^aJI 

<£••^ r —)l «At juS* jlS” jlj 4 ti olS" L-» ^ 

i_)LUI jji S yAill ,j-*j Lit ftAiljdll 

lij.Itl lil 4 ^jAdJI A • /> ■ “> U jl 

4 (( cs*^*^ 1 )) ^ <^' cr'-?-* 4 -?* a 4 6,x i' <r " x * 

eU> oA< 1:..--^ ISIj 4 lijS _ / At Am jt Jftei ^L> oliAs-j 

Jji U j j "t- JUfrli (J,\ ) AijlJ! ^pil) A«Sji^»^l AAAll 
i [ j.j* 11 IaAsJ V <y*.3 ^ ijcJWl LIS' ti 



i>JU «A>jT jjlj . iojl jPe) l 1-«1-5 Igi I 

^ Ol yn tj* I 4-j-^l *-la> o*\a ^jAa)1 

J W-*ji <•£>»jL-a»eJ! £-iu 3l ^jJuJj J* A*J 
? g Oyd-JI j> !.Ai>-lj Lll-» cjIS* y U5" £ a-Xs^lj <L-• 

. V : t«i 

Ij!* Jl>.I yi j ja)I 3^" ^ 4-»J*AaJI jj —suiJI C-5^” >AiI 

CilS” 4 J».UflJI ^Ifr (>• J*** (js^ 

t« Jj i' y>y> liLj ‘LfcfU ti*U» •aJIaT yp tiAJ«A5^ 
J j^lli jlS* ^iJiJbt jjac- Xo c !■““** ^ M 
•jIXjT J3 ^—c- ji-in Otr^U 1 <J “i A/ 

t lj—lsU-1 jl 

^U- -A3 jlT II -Uj JliJI 3yill 

^JIJI jlTj i 03 t>* _r^ (j r— y^x«JI 

jS-f) . 5LS jis* U o^S-VI -Lit lib** 
& VI Ui j-i* oC ^ 4 <illi <j /3> yt 

jU dU3Tj , i^1 <U>1* cJk ^5j t (j-UJI <y 

jui^L-JI ^JUI Ut.vW ^ A-" c/* JiM 

< <US” t)l^” 

ywi oyj» y y^y» yw« - t 

jjiU ^3)1 ^J1—*11 (j J-aAlll ^y> Ja^Si 


AV 



<3 j~a^t (J Jjj J$ jj£-> j.t J_>j t 

AjLjj i'i/j O_)Ls> As £jl5” jA» j 4 <> jXjwVI 
kjjjSfcJlj <Lili jJI ipajd) CJlS"j . ^ . J r» fit Aia 
tj£> ^4*^1 j—>T cU*jl AS j-UC-<VI *UU* 
ojjP*i AiAsJI ^JUl (illj jlTj , I LL . jl*_JI Jbu«i 
Jjty OyJ) 4 <j ,>■ j3j 4 SjjuS* OJS.J 'jal Jl 

f»^LJl_3 Ojp UJ1 j ^Uilll ^ jAS ,3***“ jl 4 *jjj5 -W 
y^ajjl 4»l*J jLII jjll jlT AflJ , J Ji ^Uai Jfi- 

J*A >Jl _-1 £j» jt5*_J 4 <jL.JJl 5jjJ»l 

jk>J l J L ^ JOJ 4 Jl*jJ! ^LU ^*aa!I 

# LSJil oj-»l 4 aJu>* (j jK* 
o^/o- £jA J»JO JU (3 Lw jt ^j-4-Uai Ja>- ^4 jlS" 

Jl V* pC>» ) jUlj» jL-Sl' pJjl <■ SjabSl 
Jp jj-^jsJI ^Utj oLiCll Li>Tj jJJt a«p t$All ( \\y 
) Ol»jilA *Aju j 4 Tagus C>1» ^j t^^ilAJI 
J 1+JaL O’Lil, LfljT <0 Cjlfj 4 ( \rA Jl \ \Y Aw J. 
Antonius Pius jj-j-» ^jJ Jajt 4 J Jjj Lj^j Lot 

f»4~* j^* hj-J ‘ (\M Jl trA fc- o- ^) 

jl-C>-S' jlAftj 4 ( \A* J' \M 


AA 



. (j* JL> J] tldaA yt -kfli l> jCi ^J 

■M*- ) Pa* Romana 4i _i L*. Cp- jj-Ulj 

tl»ljl~J1 L JjT jjO^aib ^ ^UjJl ^JLUI 

4 jj-jJjL'lj jljjU l^LUt ^1 £>j^l 

^1 o^aII y. y\ L Gibbon O jy- Jl» 05 j 
ol D l yjJ±jj\ <jr*J*3 c^- 5 *- 

^1 oA-s-^JI 5j^}\ y £eJ jllH y CJ& Ujj Lg-<jC>- 

• ^ il*-^>i _7jfr ij\ <MjSCsd\ l^»9 ■\~ajv ^J 

**>-3 CJ* JT^k J^ p*b 

(J ^ U.~« j5* (j yJLa^ 015” Aas , IjliJ ^1 j^jl jj» 4JUUI 
Jj. v-OUIj AJlijJI U 4 1 ot yjj^l pJUl 

^.aJI oir 4 ^Tj ... l l «X*j ^IDI <3yill ye*] 4 jj£5tJI <iU3 

<i ^ _£>• jl5” dlli £»j 4 US t# LJ}Ul 

5*J cJiS” <LjlijJU 4 LuV * Ljli4 -j jjJI <£(jufi 

Sjl^Vlj j_y>l—ail i*J (.li 15” <JLJ}Ulj 4 <a‘..~laJIj ^LJI 
Id! »i3j 4 4*)l)^J1 45j/u >Lm jl5j # 

Decline and Fall of the Roman EmpireOj~f? i_>UT ^k» 1 (\) 
»j>Jl « oj^all Bury <*-!> yj . cJI_ill J--aAJl 

• Ai y • JjVi 



W Athenaeum ^-1 I®-!* jih! t_>b5U 4—j-U Lj j J 
l^t j}\ ) L»t ^Jdj i Athene jJ\ ijU lw/J 
^jJLJjt j*y-£SijSj . *ul) jJI AilSlUj 4 (jljj.sU 
( J$\ <JUI <JJll , 4-Sli jJi <ulll> (( ‘CjUli )) 

LucretiusJl—i»l U*h 

tSeneca ICj—- j Virgil J—Cicero 
Vitruvius ^ _jJj j£ UjjS 

Lj Frontinus ^3^3 Celsus ^j-J ^3 
^5 t Uj <Jli jj_ JIjj* V pL-*J' <dJ cJlS” i Pliny 
IjJj jS y.oiJI tills (j ^JLkJI JUj q* jdf -3 ^ (j 36 ^^ 

-r" <i c r , J >. .* ^? cr^' c <-3 

<ut3jll ^Jal—) Uj>A>.t ( ^j pj 3 i L-I 4jVj J 
ajL usOl 6jLl ^Laj { J^3 , <iAJs <j «—Uj _^lj 

< 0 jjV\ otilJi Athenaeum 3 (V) 

jT Jc tT* Athinie (*-*>' (JlUj * 

<iU7 fJSc^uj o'_iil' ,y U>cj • \fjfc 3 - 

^3 • ^Vl jl JsUJl .>! Jc <JV-0J <J£5t 

\ jq- -■*■) J < ^JUll 4 j ^Jli U* Vj jT oU-t£l' 

lyceum • ( Aj^jsU^M ) academy • oUi^l' tills 

. ( ) museum < ( A— >jaU ) 



jl AJLL-jU £. o* 51 «y V> J*' 

? UJ 

*3^' ti V 15 ^' 

l^JLu J\ j/I (J—-Jl £ aJULJI /I jJIu 

/il7 (j JC—Jl «Laai _jt C jJ)/VI £«• A»I »V .«VI _^*- 

jjl* ^ Lj> ji. _ji ijJiC—>Vl« jt LJl» LLJI oL-ljjJI 
Ul >_j/I (_£/»\> (JUJI oAaj # A-3y-i)i CjLV/I 
(\ya*\— Wt*) IXL j-S'S/l olT 

j3j i oj4 JjUm (J a _j liyi jjti —j ulT 

atI/ju Ui 4 t_)J^il <_J>b>cJl aJ a.,...>/J l 
■ # ajUlVIj V 4 a^lj^UL ji a—j/JL ,^Jj> a_^j^I51 U 

c L>U_3j HU- ^j~Jhi aJ /U t£"3JI ^»JUI asJ 

U j£\ (j <Li/I JljT V cilT aJUJI at l*/L> /Jj 

o-^jJVJ j-** 11 *’ - r 

l»j> /lill jyfll J ^Jl JWj ^ 

J ^/JUj 4 j/Jl <iUi ^ JjS' (j 

c A^iOl /l*»o . (y^3^ t_i-aJl 

ll—is ILJ ^JLi J«Lo!j £>/l AdJLJI ^ ^Is 

.• JiJl dlJUj V *jilj , ■ 5 '- 5 y. «3^" Ji 4 t>*j^ 



Hipparchos of u^j} ^ 

JJ 6 \ c < r) J. :X«II y^*11 ^*aJ! £ Nicsii 

<~jJ- <>'j . jj j— s i>* ‘r'j— 

— ^Lt)l jI« a^ U^ - o j ^L*-**^ jj " - * 1 ‘ l ^ 

4itf atUJJu j L*i» ^UJI jlS” <iAB — ojj* 

.JjM) ^L-juJr 

jyuj j jfi .J jt d A? 

Ja-iJ' j^ <-l k l ol^” J tj 

JJti j-j~JL <J_^*j jU-^l (ji-j jj , I^Ism «uL5j 

ilXj J . <5^ ^a«u_ jt A^.1^ <-lfr <<iL- 

o-f" cS^' O-J^i i>* tr^ji 1 0* ’'V* 5 L 
tiUS ^ liL^t l^.u ft l > Ol jLp <L* i jj* m 3 

UgL« jir y» J j2> jl i—*^ (j 

, ( yLflpJI i-btLl 

^ft3 « n‘ . ^ d.< Lilj d U-5 <-AI*a» y*** 

oJLA jT ^JsJlj . U « kn * j' U^ <J1 £>»J U»^J c y , J. _ .».l b . l 

NXV 5j— Jl U*\ o— ,y ^ ^ (V) 

. \ n <i~- Jl \“\N <1— ,>• <*>*■£—V' tf* bJuJ £J U> jj 

i » ulg jjj index nominem tt f ilcYl ^r^j-fr 5 11 ' ($ ) 

. WV - XV° (II f ^5>» ) *i<J\-JJNj*Jl < ( WV ) 



eLUl £» e tj (j Wc-l/' Cf ^ -A* ^ J^’ 1#* 

. bJ» ^r**“ 

i LJjb j <j J~aj <U_^» ji5l c-»lT 


^aiJi Lot t « J» *J& Jp O-U Si 3 

jtjl Jl» *ASj IjLio (iAli ^ y^\ CjI^” “^*9 fjf*j^ ^ u . 


jl jSjO & CC LdlJsJI » J <1 Ji--» -l' » L>J» t 

^C, 1; ji j±£, Ajojt ^£-U (j 




4 SofUJi jS ^-USb ^ ^ <-* J 

oL—i Jl jlT L—*rlH»L— Jp Ujj’UJJ* ^jj» *3Sf 
UjLi o.lf ^--USb Cf J^-* • <-* 

l j : "f ^Jjl L<Jp Jj\S>L-JJ i ljbw» Ui»c« J 

Cl>VJail *ju3 -Aj L» litT <■ Sjrwa-SJI OVlitl J JL-J' 

v^jJI t>* J^ ^ ^ 

^1 ^ <i e U SjA 5 4 cJlf Oib-J' b 

oU)JIl Ul , oLjLCVI> <>.jA-c. l^J jUr ,j^j*Jb 

^juT L» jUy —3 L*TIaJ> I 4 —>1—^ J®- Ll5l < _J^I Aji-VaILI 
^ ^AstiJll <*>b. ^ t/AAi ^ UJ U ^Ul 

JLj p* O*- 3 i f < -*^- 9 i JJ — 4 *^' 

# fclifljl Jl U ja\ jL a J» i -La9 I 4 JU-«I—l 



SUs» _ i 

L^)T ijsXAAj yjy *ilaj Aijlalb L>yo L* 

oX» L$jI-Uj (J ( ^j'-UIlnil ^£#>.^11 }U» yj L5" £0jt lj ,r 
(j 4<Lilil U4I0 £—*»• Aaj ' j>\t, c«Jl JU y 

"Uyj.1 U^jUJ_^i cJ yo jjStla , Aj^s jscJ ^Js. aJjjJIj 

• ^r i V ilO L>a j .. aoc ... ti Uii jJCIj 

L—li t ^-LisI *jru*5" Sj-oLo ^0jw_J 
>b. Cij (i < JJ Aaj . 4rUj ojSj* jir ^ Vj 
u"\rV <uJkj ci a)j <uU [jit. *\J\ j^l J 'j ij^ 
4J0 (i Vl/’ t/'J 4 Ptolemals Herxneiu 
olf L>jj , JjaJIjIaa aSj 4 (0 ^ Thebais 
<-XXJI |*U Aaj f Uojf-I _jt Liyi-I L> jut* 

<y ^ V.j^* CanOpos 'J-Jjiti' J jt ijAJd-Vl li 

V.j 6 f (' ? U \ jt) \o\ <L- ^11 \yy 

tr’l" A i-?~' J ^Ifr 4it ^1 

A—«£• <j La. Jljji y jlT <j]^X — \« j) Suidas 

• ( ^jVI ) h6 an6 chora • LJUl jsO* ^ (0 ^ 

t_5-AJ 1 ^ L . <u^Ak) ojITj 

• SUiAl 



f ( ^ <c - - <y l r^j* 

, JJyi jJ*ll J *a!j Lj_) <iT ci-US £j> ji Uj 

<L»jJu (j ^ ll i Usjf- 09 < C..a , ».< Lat 

(J*3jj~* ^Jl «_llk»JI I 4 J « ( J? - ■■ 'J ell 3) 

4 oL-»l>JI ^c- J-l»- AaAlil eJi* (jj , (1) Syros 

CX~0J 4V. ^4»Jlj # i)_J jJI ldjUU.1 <^»lse> J 

( 2 ?*-^ t£*AJI jJ^I (£j*~^ I JjiH <j y* 2 L«« c^J^i 

: fJiL. 04 * ^11 

4 JljJlj tLaJI ^Jl J\~o (S^ *3' )) 

(J <L_*»oJ.I !_-fl^3l (/Ifedt t£—**• <J&3 
oiit^ (j^jVl i ^UaS jiUr ^ <«jyil Ljjljl-U 
. « a 4 crij j\j>- <J' 

4jl UjVj • JJj*"* xj*" (*\) 

st>!^ «bli A — A3 < 

4*>U)tj < JjVl <JUU £&l* JjVI < “O Syre” < 

t 4-LabJ| jjUill 4j < 4jO Lc*J \ 4JUL1 ^ 

• AJujSjLLaJ (( ^yla^-oJ.1 )) \-U <JI 

“Syrc’* jaUll <i^p J> is'jjj-' ^ *JJJ ji )) 
ft ^ Jj— «* )) A— «J j*JU < CwL»«*mJ 
<b\* < fJ«A Jl ® ^ ** ^ 

(( * ^ (j **W 



*jsjl ^ tt Instil J> <3 J jai\ *A^y 

C—— Jj . t_> J.. « .l -a y»J ( ow <*k«II C £-131 

l j.i ^jClj t ^SJbJI <ui*L? <ut bUy <u.-:H oA* 

^jlc- U— »Tj *x5 jtLiJl# # <0 *Tj-« U>^j <-!*■ IaaLI 
, aJUoUU *U~cu ^LJI ^ o j&- 

« » _ 0 

* .US* U—*?» Ia t olT a^ L5* £-^j 

j£ui ya- lUft 4*—I £_ ir —i> t (£ ^li .'.i. r^ il D 

j*i ur ulj <> f i.ju j^i u. <j 

maihSmatiki ,yl» jJI <^-^1 UlyJlj . ,yUII 

jlf J£.j. « ^Ij J1 £^_*jsell 2> «l—:*<• syrttaxis 

Uj9 jlT <£lLi)l ^jO_j t dUxJl <j Uly 0 j* I (j 

^JLJl JUj. ^y jA uWj *lijTij l-Aftj i oLJ>1jJI ^ 

otS" i I* j# y»£& 5-J Uj y 

. <£ 4 -..1-I I 4UUU ‘LilJI *^Ul » Newton 

c jji Aic- y us* ^ Ait dAui jfit jir 

JV5j • yJjU J* syntaxis <_Uf JoJ (*) 

• (( ^■w-.J ’lki J) U——jj (l <——j® L»U*« \j JJ ?.■!! 
JjV' »j»Jl 1 ^"UJl iV*T j*u»- • # vPj« *J> l oj>’^*ll ® 

. Vo ^ , ( \<\o* ) 

<\n 



4?L jl 4.«ii jp ^15 U .. »» i Vr * 

-JS I jlS*j , JjJjUIj Jj/VI <9>L-1 jfr 
UsJL^t /II <J% dU5JI ju /II S/Dir < 4ftyi, OVT 

OV I y j~ i-Aks l$.ift jlj UjjJ 4 i—TljOl il*jt ^y-LJil 

(3 UT c aIUJI o-ift ti_j , ^cLi?l jt o-^j>a>- 

^ jT JUftl J-aft» jt J ^" --> 4 oVWl ^ l*,/ 
jl /i>l —* cr'^r*^! ^ J/*# «j£l>/l 

^o/JI <lTj ujM/ «-^lj jl—*J' ®j»*' 3 4—al>- 

mural quadrant /oUJI *>/_} parallactic instrument 

jt /ii jt J*~*j . jlC^VI y> $ 

i ^JJl fd£ll ^ jj^Jl o* J* C- jt 

i 4>.jJC* jlj*J *-X».l/l i »_>l*-uJl> ^aft* 4lOJ 
/ft o Ajo J&J -Vs>-1 jO>3_Jl3 ^ l$ftV.} 

j «1>VVI ftj^J 4 r - = » J I' /3j . (V) ^ 4 / (5^-» 

/yJI jlT J> i iLo J*j|l J-St -> j <«j 15 /j Lftjai 
tuLi Jo /II £»*l5/) />1>JI /' J» U~» 

M amice Dumasujj^^J j>» / oV^' / 4j»Vft / J ' (V) 
i/i instruments sdentifiques aux XVIle et XVlIlt siedes <*tlT 

• ( r\\ ^ « Si < Isis : \ < V°'f' * u-iA > 

(jj,■ <?> <yUa»-5L» y j » « 

. IwoSJt oVSl Jft JJdL. 


^Ulv-f 



jSlj < As>.|j j* (j £>‘15 j}\ eAA -ktjj IjZt 

^tlCT i ^aJI (( t> k—sJLl » cjllCj 

Lj>Lj Ills’ ‘'Vjl jlS’ 4 ,v"J-i <UJ>J ^JiJI (( a^-iLLl )) 
( ^^ —*^l )) ^ji^S/l ^»l y—~ £ ' *^ c ’ o~^ 

. (( 

jlllloilj # 4/liU ijis. ^J\ (£ ^!i ..... -a jil J) 

£>1 jb.JUj*j OUj’^l 

\3$ Jt- <j*sz? . V’liJ 1 3j*)b 

<uTLJI J_^>" 6 U—Jl £ ^Ic- j 

IjiAi" ej Aij ^ Jx ll i^fb . Jw^l J 

«?* *UjI 4$aJI c$’“r >t . 1 ajA>. 

JjL ‘33 ijOl C—U 4 JI (j L iljM Als 4 bibull ,_. l- Y -w 
C^~i • l ?. ' . ; k *^ ci ,jA 4> (j- 4 j^il-Jl JjJaSelM 

dUj ^1 4 ) jlf J, ( _ r i.jjJ ^ >Uu..^ db J 

. tSjA^b-Vi Menelaos ^jVL* ^£5* ^ ci^5j^II _L>- 

^ bra il ^ OUbl obxa besUeJI A>- j}j 

gjz* **4° ^ ^ J ~ s ' -r-* (S 3 ^ 9 ^ 

^L. J | yl—& OUI—l! jt ,ju_» , Heiberg 

'W Cf u ^— i J*j c j j& 



^J\ ijfUJI (A> ifrbU) Jli 1 all jtjl ti 

.slJU^I y ^Osel^l ASj . UjP- \Y ♦ (J ' V"\* 

j*|jkj5clL-/l l$-Jx- ^jILlo ^^11 Ol>_jJ»-fl-II ^ ll 


>_«L^i *lj^i t y *■’/? $ yr-5 y yj • (- ri ^' (H’ 
oj_A y pJj 4 'jy-^ l»j?* V c^l 1^—1' J*A II 


jlTjty VjJto- ^ f\ (V jL* 1 Ipy. V J\ Uut 

^J l ye *IjCjI aAj IJ 0 >.j^ <■ m‘ ■ i^t * ^I ai l 


, y Uj\£J cjj-sJU jttjVl j* i-iUs—'iM J' ( -UjJl 

y ( y-^Vt jl ) ^5» ^ y oVliiil <JL~a- y O^-* 

\jijo1 ljl» • jja \>Jl C^»yi y 0-^» o4 —.. ai d L* IaL^>» 

: y^\ UJ 0^" < <>■*»■ J jlaiiJl 


(1/ T )-- X = IjJj 

(M);jK"'v^ 


partes minutac primae ojyuii\ (^ ) 

>_^!l C~—J ( JjVl 5-aJ-d' *IJ»-Vl ) 

,_*i»o oJj ( 3L>li3l <iu3.0t »ly-V' ) partes minutae secundae 
Jj^\ ii.~\ \ y ( JI\jjJl ) minutes- Jl ►LiJl 

5 -jU' y> ( ^'l^Jl ) seconds ufj JjVi -ojl~i\ J> 

. iJUJl SjLJl y 



jflaJJL ^1 ^ jluill «. n'.fii ^ °\A* 

^- 1 j9b",»j' .«j ol5" 4^-u^ ^ljj3c__^L j # 

o j£SCi\ 4«fcT.'ll Jldi*^! j j^jV^ jji«o 

^j3"jU> y-V^ l^A*j jl-^u yi J~»y» jl5*j c | 

(_j A«S_yM “Lc-LjM A_«UJI ^j—villi 4 —03 ^J\ 

S’ J (£-** A^JjjJI oAa ^l-X w- . Z .- I.J t S/UJI 
Jj jT «LJ tijl»j, Ujjli j ,ai> 

( <UiL. Jk- J _jji dUi <bl> j di* ^ L yzJ JjJsJI (j 
i illy)lj yl jl llj yiS^JL <uc- jm vlJ^I Iuaj 
jjyt Joj , Aijljll <j A_HJb jCJ jlTjVl «—>L*^>- 

t j interpolation *LuI—-VI 

UJx A-i^r-i jttjVl Jj*fcy jib (' •) 
y> , j*l£. jakJl * JjVl 5JL_ftU « « (jk—>«i* # y 
jj\Zaj . °\. JJ *\ j* »loi>l i>.ji £> j jS3 
^15ji a>Jl 

i . -il l i--< JUJL>w ( j£ Jj|J>Jl oI_jS> —V- JJ J • <J_/siC 

■k-xU J> oi yd J • A3dj j* j-ti J» i^.ydl 

jf i5jL-o S j* W So>-iyi A»->dl J5j l^y* i5-?^**i 

, jkih Jl JwJL) 4~~J ^ k <~-vJU . 'o • V J lAs-b 

'a j ‘iy-1 v - (‘o • 'x j u>-b •> ) jl 

. ( VjXiXo^ ••• < >« .■ > *.. a lt ) X'jNiX'X'X = ’V • 



4-il)j/l <J ^jA L.I—.1 LfcjJ v-jLaJl oj Ao olS"_j 

< L_ rf AiA 4«i>. ^yl> jLrj*yi Jj A_>■ Aju j 

equator jUJl Ja « oJ b jgi Oli}Ul ■ »1 --«- 

OJbj horizon “Jbj ecliptic g-j jJI «ybj 

, <i^A) A—^U. JjIa —>. ^ 4 meridian jl_ 

JUl <JUI j ^ £j}\ lA* /L,j 

. li" J*/- d —^ 

4 ^. n . * .11 4L«*)I t) J il)l£H <Uloll jtuTj 

epicycles jyAlll ^ j_Jk; ^AsbI-jj 
As jl J tiki Vj ) eccentrics jTlJll 4_ 

«3j^* O'* J i^Va^* ui-js 5 ^^ 

m ^ Uot 4Jbl ^7.~* ^6 jlf UjjJ 4 i^Lll «£Jl£Il 

l» 4~<»U«JI <bjkJlj J_yl» ci *^*>1j)l 4Jlflilj 

^j-JL obLuC <>i L. ^ gjZ*; 

j ^UII J*\ i ( l«Jl ^L-aJ ^ ) 

# \ j ja5 ASj. j* j»)i <r j> 



J. .a'"l l iJt* ( J J-UlM tiUi 4> Jjij jJJ-*— 

. 0>) C^U 1 3^ J* JlL4 

l^J Cj5£~J ^ . «_»V£*~‘» (i ‘V—ilsJI iJUllj 

Jbj iJ' o-LS (5^ LS*. >IM \p 

j }\ 2 j >3 4 ^j-n—iJI * (j^J^ 

. (j——iil 

t j <....-dl olij~J0l (j <~oLJI <IUillj 

2jiL4j c-iljill ^jseJI ii jUUlij 

JjO>. t precession of the equinoxes 

t iul_ill ilJbj ‘UjU' <H2 l' <»U> tK-i* 

dUill J1 »j o J3\ £-*3 ®oi-^j 

^1 ^1 \r J' \ & oMLJll JjUiTj 

i <tM_ J\ « ' Jn .~3 r H » l#LJj , OjL-JI 

Ji U* \5^’ J^-^' '•** C=Tji O') 

eccentricity JjTjU J 6 5^j*» V 5 ^' 

j^z o-i»- '■*-'*' ch‘- J ' -^’ 

juc j/iVl »-t»- ^Juj jlinc of the apses ti>^' -h^' j ' “ , “^ 

<ju>j < '\o j J^-V' eV.j • 

. ,j»Jj ii*-' _p«j (( (JjeJlii* (Jn o_^i1 e5* )) 



J It ^ M * A_s>UJI ^Ijl ^ ft jM ^J t 

t—«.«>4 A»LJI (j Aa»*UI aIUII j]auj_j ^ ■*‘ilj l —I I 

4 lailjji <L4jl 3 ^ IajLoI “ip- {j* JjljL_J! 

o 4 3jl_Jaft iSj£}\ (_j ^I ^iVS 

4 jJ I fty*tp ^4 ft^^5* 

jO ^JaftSl' £j»-jilj <iLSVl <j ft j£s- <Jbl 

Cib ja. (J ft jJit. <dJI—tJI <0l—allj 4 ft jt >jllj ^ 

t OIjIjJ.1 ftj> Lipljlju U>jft oljLJl 

<-9jl*il J5” LijU» ...i aJ Ll j) OlS" Oiia jl.rt‘.*'>-b j • 
AaLjo* dUr ( ‘j£j jJj 4 .^Lil -Ajo \o* Al»* ^11_^>- aJUII 
^y *3 % tJr^ \®* ■.. —■* L^la-oiS" Lft U 

dUi to j> O.t Oji L#1 ~a[aJ jjidLo (jt Lift ) J-^.‘-* -l.l 

jjAjij (j oil Ja^Sk . a^^i pj-i£)l diun ^lft <cdSL» ^1 

. JftlUl 

ft-la-Jl )) < ■• -- > L* fl[ ... *> Jll )) 30_ s- 03 Vjtj 

^Idftll 4 Mn «rfd)l Aft j^lLl ^Ifrl 4 (( H 

tljV/l j j»1 0 “^*-^ (V 1 ■**.? . y 

Aristarchos of Samosi ^^oLJI Ja—jl l*» «U* ^1 

f^l jo-" <J S Jr" c5^' o*J 4 ( f . J ' — ^ J ) 



(Vr) *a* h 

L«rUI j^c\ cJI5\j . iLoj^i £* L»Lj” tjaU ^ 

Tycho Brahe 4t>\ 1*51— ^1 £Jl2>\ \ £ji ^ 

# sJlS' jJLJ JJa* i ^LJ' O <iW J 

l <-£•> ^->^’ ^*. O^' 
i^LUVI OljlJdl Kepler jS Jjui—I UA_* VI 

cilf J( \v\ ) ijfl^ll oIjIaIL ( ^~«UI ) 

flkJi ijL-j j ^«J-i <*'j» 

L. ^JL *iUSj i s** ^aUl oj&\ 

bat aL** lol j US' 2 a». Abj> jlS” ^ AS ^ 4 JI 

<y ,^2bU lilS* j-jJ h>j ’-A 1 4*% ^ 

Jl JL-jt U-i c-j»i yil' *1jV 1 U^j LjiSl ‘ 

^ jj jiht u» *ijV'j -i—jii ti (j—U' j^ki 

Jjo <U3 J _yill I a* jjl* i ^.. *- JLbl '—’I jIaLI jU^I (_jll 

Heraclcidfcs of Ponios *ija> bAij J> 0*) 

jf^ ^fi\ < • f • J X — * v3 ) 

UJ»-_) ^jVl j\ ;' et ‘. Jj" U - UU l Oj'IX» • W 



^3 < (j* ' j ~*—^ *UAjJU 4 JxJI ^tS" 

^»4^i t j>* jr^JC* j^*i ^ (J I La> 

ti Jj ja I — v pLJl pl£>ty ,y» ULr jj >eill U>t 

*Ji ^ ti 

ot>l LfrJiij) jlf -Laj t ^SjJIj <1>L_JI jS\ jA5 ^1 

Ui U p-ASt ja d c-jI_ ji!l pjstiJI 2) 3 

jl~GL« Jjj j Lsei \ *ya (_ji* jy 

J }>ji \4 Jj-XaJI <-Aaj . Ujtj J±-J*3 

JJ \r* ti'y- <U -= , J tr^jt 1 Jj-**- <y * 
<iClj US' jiJ\ ijrj^Jlu t}J -X5j i jMil 
<jI—•»• <J Jljl»^ ij* JO "x* °X ciLil 

ca U t^Tl o5 jlTj , precession SjjULl jl-V_Ju 

<Ji>ylj < 1 - 1 >L> t iiUr iL^jl ^le. *U> JjvMJCftVl 
jyjl t 5 ®"A_—A ^UU ojiLll «Aa *Aj^Tj 

^y ^£-C!LaJl *L«A3 ^Xl tils' U yJI jUJbj 4 Jb>»l ji I 
UjU L»J A®* Je IjCT oj^ U jTJo ^ (NY) 

• lAjjijliUj UJl_jbl) 

’S'V ’£ 0 ^Xj SjoLI) jloI« jl o^Ji* 1 j*,'j&\ (\ £) 

— < °NjY jyJl ,y U>jl4i» u^-j « Jl ,y 



U^lkL-lj c -*— u>J\ Jj'L-j 

|, j :*yu c.j •* 4-^3^! Jl f* Jj^ Aa L t ^T l 

. j j 

Ilj /i; ji ^^L-j t ^JO 4lr> J' Jr*-? 

^-^gelM _j orthographic & j —-!»la—-V' J&j* 
(( )) (i jC ^ j' stcreographic 

j_^Jo jl O-ldLij LJ i ^st J» 


O^. *iU JJ J 'Tl ^LoO »Jl Oj.iLil jl-tiU V = 

<*J)Jlj • Ja—iUj SA>-I_J < , .>• J 2 -t>-I^Jl tj./^l ^ Wjl.tA» 

. 09 -ljJl j^ill ^ is-jz °\jS ^i /O. j \0 ^ <JLibJl 

. Ja <iu£>*)l Jl <_> Ji'\ o^* oi'j 

<11 .sf 'ji J»U-^Vl Z'S* 0°) 

J_c Jjj kiUiTj <( ^-wJ.1 » . h „ ai i 'j ) Analitnma 

pluJ )> ^ tJ .. ? .. . .. ay jJ< J»U——VI £,/—.> * ( 

,^A T -■— J> J»^A>cd 4 »JU^Jl ^ ajAAA I l-i^j t (( e 

J. L. Heiberg^j—y 6 V^ia>- ojJ-'JS j • _/*Jl jc. V 

, XVV _ \AV ^ . .yLjJl ‘>J\ ) Ptolemaei Opera j 
J. Dreckcr j& jj • ,5 (*»•_/ J * ( ^ * V <U- « X o*\ ^ \ \ 0 ^ 
, iJl « Isis jibl ) i-oU.V' JI ,y^l vj^^I 

01 J^\ Will J> UT « ( ^TV ii- . \VA _ \oo ^ 

. (( S_^Jt ^v*ia—j )) >—U& . J-- °~l I 



i U» (jrClflJ Ja}\ y\ 

m LJI cj ■ gj ^iJl y»iJl J^A 

^^A £ 4_jL- 1 <0\—< JseJ L 4 J! ^Lj*s> jLli^kJI CJ IS" 

^l_A ^Ol f^ 3 -* ti -kdJI JJlfcJ 

4>tS" (j yJLl <UijkJI (3j . ( < ^°j>- jl ) £ck—< 

j —«a aJIj JaiJI la a «r Analernma 

» jW*^ <- 8 ~ai «jflj Ob j"..m ,4 ^A 4 i-blaLa C>1 jll_a 

oJa c-> 1 S"j 4 prime vertical Cj_^-JI J_j! S^fbj Jsty 

£«Sj (j (J** _iJI _^5*'yi (j- J <lftljkJI 

Planisphaerium <j1_ "S <j <_^*11 <i_i^Ul Lf < 

. —seiJi i>U-,Vl ^ — 1 L « «jX 3 l ^Ja-j" » 

J^jta o J\i Ifllaa,. ..«j lilLJl (_yb ^Luw ^jXll ^J-oJ L$-3 j 

‘ a./t\ ]gJL _I ^j4j.' ll»i jlS" ^ JjUll ■_ JuJl ^y-J jL^J! 

(_j <£ ^Ul oS^Jj , ^ i_Lall <y> ^JlwlJI lillaJl 

j)>-» 1 L.i l^S^Ai jlS" oUflail <C>_Jxc. ^j^i/Luai* -MiL-VI 


ajl .J l Cj)^I ^^>cjl cjIT (\"\) 

• ‘Cw'JJjB ji-'j vilJjj I «Aa-\j e^y* ^ <f V-f>l 

< zja\ jc ^ fJ bi ,»>oJu < liUj j> y-u ^5C» (jj 

jl«oV\ jJjUu lj» viUj jw |J_j r l^JLc i5_^y*_yLl 4 lj a ' ...j 

• f (jo 



JS* ii. i«UI cfjt ^ j'j 

I qUal--^ ®j^j Lfci> *_.kall) S^lil J\ J->JI »t £X >l» ) 

^JJI jl=- j)l y> J>jL^. 

perspective [ijjSalaj conformal ojj^aii UiaL*. j j& 
>1 <— 'S3 3 4 dlii jJU j-JL j/j ^3 « ° v) . ^ 
<uJU> LJ» lisw -U5UJLI ti 

UljiaJl _ -\ 

geographic Lil j»»Jl (J ‘■^ 

o\T 3 . <j <t 3) JaL» hypegSsis 

JlX-3l Jl» lilJ*" L* J* 

jlT j£j 4 ^bj» dUJJ. J-nj u JT » 

_^T 4- Jj UljisJI J—p ci -v—«Sl' J»jk <3^- ^ 

y> « ^IwsJ.1 J Jb «a3 . ^ J « » 

^ JS V SJU 4 <Uwl JS jt 4 tiiiiJI J jJ^il £>-J.' 

■CJ Jj£j 'i ^jjl Sj ^.a li JiilaJl 0V) 

J»U*-Vlj . <Xl£d\ oL-J^iLl <J« J ji^ 

jfc y>5i jr ^>o >* 

y>j> J* JjJ O^J • |»la-Ji Jc 

^>y\ajy> y> J\j* Ja5l_—J.) 6^ J* 

. ( \ _ \Y ij ) Jordanus Nemorarius 



JlK Ldljk 4 lij* yj£~ 4*>j' 
_-i jbG . Lit joJI (j j^-li J^' s soil »i» 

~l *--» jlTj ilgjilj*»JI jlai (j jj-j-fcUu 

jt) (j dUJl 

^ ...wll » u^” -**> c( Lslyuaell ® i_*tT £~ 0 J 
^L? ^1 ^—ao . u-jjSJI \o* 4 -—■ *^*> 4$^ 

JS*J 4._«ibj)l Lil_ 7 Jt»Jt (j jWb ( j' fl " a '* ‘ oVlS-* 

JUZw»l «V3j . 4£JjJl Jajljr -<J "Clijfc# ^T^J, A* 
(J ^LJ a \j\ J4 oJa_JLI iJua J <l_JU jiSl 

4 ( . f . J X — \ J ) Strabdn Oj>\JL*J Eratosthenes 
Marinos of Tyre <£jj—^ <J* <~e\sm >3 

t ei»l «*X<u ^i-j ^ 4 -Ip I ( \ Y 3 ) 

^All tfJriJ L* ^J * 5 ^ J^ 

<UUll ^ 4-lc- 4 JL 3 JU 1 jU>- Uljlfrl «_SjIc -1 

jl_j** J j3 jT Uj t 4 ) Sj^ J\ 4iU»Vl> Jjty 
Jljs>-^l <j <jr^ 4 ^ t/'^AL 4i& 4..... ^ L. 

4 »s s S* <_r’^r*AA>j Jjj 4L»«J1j . 4d3l_^j *i/ 

JT 3j^ £ 4 o^sJ ^ V^ 1 



<• 0 -—J O-Ui 9 jl) jLt 

. jjj* y} <3 is* yy~ ti 

Lilj^^J! (j ^1 .rT» L ^j^.ollii 

^ Jji t-^L* jU dUiij c _^a <JI _jT L 

Piiny yLij jjjl|*L^>I <t) ^_^j . ^LJI dUj> J 
jl JaJI ^ i A) ydJIj 4-tt-JJI Lil ji&d l> 

• V** O*-’" ^ ^ ja jIUI <dL*l 

(j^y^ jIa£# ( 3 j ^ ioiiji ci 
j—3-1 i JuljitJI { Js. JaLfL-Vl (jj '. jjAJ>l\j 

<Lol—II yJl 4jlill ^ d»VUil ijj > dlli 

tj’Sj’S Jljlal JjU>" -^7 (j ^ll_JJ 

Adj , 4_slS” <i ja-a I 4 ) «0 C-ilS* ^ {y> ‘CaJLlstJ.I 

Jl^N/l ^ ( j£j J_jl ^ ^v^jjU jl ) jlf 


<1V5U < (( l—)) y ) ^j...»,lL) <Uc JL5 (\A) 

Uj~ac J\ o^o^i, ^»-T ))<;!( « ,JjVl 

< wUJ >_L-s^Jl '!Jj*j (hystatos te ton cath’ hemas) 

<S‘y j .S^‘ vj^-^ii pj Jaj . ij^aie-A ii y 4j| V 

• _r>-uJl dlj jl-liu Ja.....a.Kj O jjo V Ui£_Jj< IUJ_- 

* 1 j>-\jia IaL*» < y***. dr* ‘ \j^~j 1 ^ 0^" tiUjJ"_) 



c ( J—e- platos J rogcos b 

o J lj A...«J,H) AwO^iJI 3 ] aJ JLi\ ol£L—il U>jLlc.l 


^Ja ja A* ♦ ♦ jsoi ^ 3 . I_yi—s 1* 

Jr 4 -? . 4 P 0 ^ episSmoi (( ojj^Ia ox# » j' 

Jjaaelj ji 4 J^J—II ^J jl t ljj>- \l\z ^wjJI 

Ol— 1 'IjjJl ojS £y* ^ j)l> 4 jS’Lty oJj* jV* ,/vtOl _j-* 

^ILJ! ol5*j . jLldl (ilLj j^sjliJI j^is>-LJI 1 $j 


4 VL-2 "*\o l> j^- L*>jju" *X1 *j (^•i)* 

°\a* ^ v_>j» l» *t , j^ t5 413 ^ <i 3‘jt <yj 


j ji JjUsJl oj_» t 1^5 

Li j3 4 l^OjjC-j jLt »—~»e> ^>w ^1 -L; 6 IjScJl 

4 Jajl jit JI jO A J . ^-> *^1 OIL jjkiil C-*l^ 

oJt_Jt>_3 4 l$Ji AseOlj OljLlI ^^IIstT <C-»llll *0LaX.1 j*^" 


^Jl OILj^kaeU 1*1 t <-Os A*J li- <i lL-i aJUII 

j jaII {^t 4 _p-0* A$c ^1 £>■LlJ 1 cX^*3 

^j ■>j~oi k i ^11 £».j) IjIjT Ji«j l»J j IjlC/j 4 _,-£p 

. l 


jlS" I gaO &r ^0_j 4 --■ ^..JLJ jlS - 

j^-aacll (jl o^ia.&l (3 v«jI—^1 A3_j # iA~A> 



J»^Jai. y, Ai»9i <Lji. 

^Jp SjaIIj J»lL->VI j <Cai cjlS”j t ^yJlj 

oAft ^ifr jl (Ait) J # y* j\a AL j? 

^Jl ^J>l_yll ^ ^C»i U ji5^ Ifl.lfr jjivJ ot Lifrlki^iLt 
•^Oj (■ Iaa JC Mj . coordinates l^rUJI-Vs^I ^JLi 
J^-jo Aju Nl JJUu' V *tioj5<JI sAA Jl* 

Jg j U>- ijfyju ^-oj . Jistll f-j^Jj t <*£3UJI ^jkll» 

J^kJl J>jL»> y JjJjo 4 Lj-^* lA>. J»ii (3 ^1 jjJl 

4»L«>' j!5* .Bj m ^ ^jfL* j^y 

jLL»*yl \~j £3 C*l j)A£JI y ^ILfl ^p UjB vIIiLjIas-MI 

i OJ 1 OIaaLaI) y U_ >■ jJ-lsj <JL>- J\ Ob bC>_j 

jlf ol.k.l I_^lS” jyr -LLS-jVI (3 "Gjlii o-»lO 

■4_ hj*)\j <J j^a}\ J»^LaJl <Xl_l ^5 ^ 3 , I 3 kft.,..) 0.1 «l)a 

* ^SaJI.^ jiAi* *1—»■ _^i>» i ys j«JL) yi£> 

<~-4>- ^Jp til> ^1 U-9 {_£-L-^l JjliJI -!*»• oX? 

. ®A_ 

AjJa) liAlf- ^^/L^i^y! y3 jiJI „laj> * ■»i li> Aseil 

otfj ( v3j^ jti') V\ -k>- 0^1 

^.A .....II jjadb j*j ^»L-*yi Jjkll JL»- C&3 » L~~»U-* villi 



JjkJI OUji C-JlT jVij 4 ( ) 

«J -1 j > ^ Jai* ^ 4-5y-ill 4->-UI Ji«9 AIfc» 

p .y .. <U«jUb IAa ^L.^1 Jjkll -k>- 4 L -9 CjIS" JiSteH 
^LS J-Ub ; J-ii -XSd jjijS!' UT. 3UH tf- l-V*- 
<1 ( . f . J \ — \ 3 ) Poseidfinios 

4U ^aII (.(‘.(3'f — ^j) (J* 

<jSjUM Jjt (j l^gif jill» «vjj t 55^ 

jtjs ^ jlf a5j . 4 \\"* j* Va» °\a* 4l*9«i 4 

i « 1 jbj ij*£ t)L*T jlj c)t «V«i U—3 jjiAaJI 

<jl<. a‘»J> <cOj 4 J^ 9 *^ 

frjSeJl (j »*lj I «A2L» jl 

\o\j* • • 4»l> (jijVI . V» ->•» ( j «...,; t .... l> ljl >4» (\^) 

. f^oUwl \A*j* • • t/".Js* J-h^y, # >**J ‘ 

4—J U lil liUjj < Jl (jU-'UiJ) o1*i^ -*0 

JjVf ^ J> ,y lil' t j fji-sda—VI 

j* 4JX j»_jo\Ja->»VI (jW lilJ • YN iJI V * 4-—uJ" 

t-j j» IJL *j ) I jZ*j^S YVjfc^o (ijL-J 4—»U£i t J-U 

. ( f jZ*>JLf 1 *jN\ • aJ^O - 

“Ancient measurement of 4lUu , Aubrey Diller^Wji iSj*. -fl ^ 
4 N'U^ <jl— « i • jdbyil 4 Isis 3i-»«. ^ ) the Earth" 

• O u* 


ur 


/J-*r 



cJlS" jJLo t, U* 

^j y ■, m * L ^ ^1 C I fl -*4 ^J«A> V 

JL_^P <J £ j~a jlT L« jiS"T ^ ^ .ti.»ll ^ jiLS^U 

JjUuLJI Jj-il j *»JI 


£ dLill JOao ^jaj.n\ ^ LJI L* J5” jl 

cij WIT LJI cJUBI <jl\ OIL>Ul f Jul 
<)U J 4j Ojji i LjfljV ^ J>-L* 

cy* _/ (3 jLJI ^Jl o<jJh ./2a VuT k Lilj*sJI » i_jL5* 
£ ^c~oj V ASj lg'.‘....’) ^e^sJ «\5 ^Jl OILjJaiJl! 

^Ul i ij0 j.t3~l \ ^Js- t)j*iJI ol^JI 

l$JI Ji_..<? j> ^Jl £>‘LJI «LO~~» litj , Ja*l 

oijja- Jl <_>ty * cS-^LJI ^lifrl f y» -A_ p~\j 

l*Aft ^Mrlj«xi £rL> ^4 jS^\ ^hAjj! V ,|-| A J ^jJI i—3 


■ L ,. >«U ^yLJVl ^ »i,/?i oJlT Ujj (V*) 

Ja*»tU qjj _».» j^JLXjUlj . ^y O...* J—ol Ji cyrj' 

Zj&b • {&'$*• J fV. C—Air UAT j^»U1 

1 \ VA ^ History of Science ,y,llC ' ) 0 j*I ,_y* < JlC . n~ . I L 

— (( ^JL_jJl j*jjL~ » )) ( o\*\ < o\ • < Y\ • « \A*\ 
, VAV - TA*\ ^ . tV - m ^ « JjVl »>Jl * v.^i 
. (( . . . « \*W _ \*\A ^ < J\ii\ 

Joseph Fisher, S. J. Oj j_y>- -Jl wVl (Y\) 

•. \AV ,jo t VV • Isis <Jb** Ja I . ( \^££ — \ A 0 A ) 



<J UJI cJ~*j ^1 j*}\ jl <1^5 ^JsA — 

f ^ j-'^S' i3 ij* ) OlU^LiJll ^jl5i 

^ l> j& A>-\> CO jjiA\ 4--1 C-jI-Lj^ la-a d l o 

*^3 <J J ^ ^11 £ 4»*Jt l C J 

0& (^J-Ukj <3:1 £-iljJl 

ci (J®-? 1 ^ ^ .*JHJ aLj ji J-fcC. cJAgl —j 

j_j*jb_^l>.t 4 »A*J ^ e-Uti <• <_il) IgLufr 

Jwl j>. 'jJ—* a 3 4 aj<—frj ^ j-Uid— ^>VI Agathodaimdn 

<-J—<U <U ^Jl Jy«—< Vj , jjJ j ^ JJaj JjlA>. (J la JJ-UJJ 

<Cliu ^~i-J «_>‘*yi ajtLia ( ^~aS\ jjlOj 4 <UL-J.I aA_A (3 
, <rr) Bagrow _? j>-[> «ti ^Jl ^JJI JuJI J_^J ^^Ic. 

• ( X < V t \ ) U \ -jil _jioJ\ » (TV) 

Y*\^ i Y * •UaJ.I 4 Isis <l>«a 'ji CU-T)Ulj 

Leo Bagrow J The Origin of Ptolemy's (YV) 

-aLJ.1 i Isis < N'YiV < jJj^T) Geographies 

« » <J a 0^ J' v - * 1 ^ • ( YAV ^ < TV 

^UJl 0^> J> ^ ) Ja> j~Jl s *aJl ^ ^ -'j 

liJl cJL~oj LT Jailj>Jl ulJ ( oJjaJI iM j\ 

^ _/a-U4a ^ 

Ljiia--a ^\C jJt V ^5 jUaJ\ ojj» JLaj . Lo_^0 

. I^-IT 



^ y. A JjO J JJI J»jsi- J? (3 

i^jwt Ob jljlli 4 l^-i-tlJ* li \Jf_3 OU-ji 

Ul. $ Ok «3j^' jl~frb ) *Jj^l j^ ^ 

l JjS' 5ll£ll ) « L#l>*J' » '-AS cb . (^ c ’^ - £-> 

<1>ULI jWJ> Jl>t C&± ^ ^ tM' 

JJ-- J' C?J. .A 11 J ^ ai O' •*« '"j • m> W 

^k- ^ jkk. ,j»3 : V"^ 1 J^LJI err—~^ , '-> l 

jl J> J.U* <-dili50_ O-fel (5ji-Sfl jjA UlA»-l -Wj 

^ ... J ya jlfJ . 5*1— tjLflJ jlAifaJ 1$1 j U-9 J>S> 

t (i Ia^juJ l*—-A sbj ^ i (>• 

<i ** 1 — W' O’* 

Jl ( VU-t °>v >.j* •*—* ^ 4 j ) Merog 
-u* 5&L— \\ J^-Jb^l Ujl_4> 5_Jk- 

, ( ^OJjl j#S J* ) Borysthenes 

, : jj* tJhJl 5JI&1 ) « J »- » >-U » ^3 (TS) 

y j£\ *,^t» yjj^\ if <f -r*i ( lt - ^^ 1 

a 1_J|_^>J) » >j • jJISjJij oUj*Jb aJ>«r il * <»uJ* 
<jjt jJJl jlfijli • 5)j-all jf~£}\j ob»->db L^ c j +»i 
4l»U »3 i 'TV *\-\ J.J* « >--41 » > '* 

. ( "to *ni ) = *n j f jtV« » > 

“The Parallels on Ptolemaic <3la«Aubrey Diller>i* >»' 

. < \«\£\ « V- o y> « XT JdUil « Isis <M«* ) Maps” 



jelM <Uip (J ^ j~i i -ILl i jl5*j 

Jl_jl>^l Jb-btel» Jjl-bsJl (j <UljJI J * 4 TLL»j (j 
j^<u <SaJI cr 4 (2*^ C^ J * c ^ 

Ltf l_P flk>-S' Cf JjT -A3 j 4 •Ux-jT jt IJ jlT l* 


j»Uj^l liUa (i a5jJI JvJ»-!>UI ^1 jlsl 

4 (( UlyusJl )) <_>t5" l^P <~ a . t C LS 4 ^JLJI * jj-0 j' 

<«_.- (j jCij 4 jl-;;>V' jy-£ <i l*jj« 


% \J. _P 


La <Ctp 


{jSj 


olU_ A 


<Lil J- Lx> jsl ^Jp (J~ll t!jLa_^Uil }L-« Ja> I 

<1 LaJlI 4 ft LilJL*Jl D ^ <Lj I JL>JI^ {J^3 

Jjs lil 4 -£p. 5 «J_ii jbj>j . ( J^*W1 J-xuil' * **»1 Jl 

y ilJUJl £>J1 y>~ JOti-l yo li^lOl <Jp CxlT l» 

*Ul jjai 


(r«) 




^jjoJLLu (( ob ycu » — V 
ft O-L_ / ^2-Jl )) ti ol~^” ^Jp ^*}L£!)I -AIp o*ld 

. ....i Jbj ^ <wUp <<o Ju <-j_^J tll y&l_JaJl y *.> ^l 

jil t Ux»Jb>l 4 Oli^aJl (j 0^1^" (J' 


Introduction to the History of Science y, ur >-\ (xo) 

. ( WV _ N\oA \j* « vtJUJl *>Jl ) 



~ J COj Ai d Ptolomei de speculis <i _ Lo^Ul» 

^aJI HSron j ^il { jLJLsd\ <U»-!_^ ^1 

■-!' ^ (A - o.L»j jJ-3 jj-Lt L»jj 

4~LS}I <*«>- jT (J LJI J-oj As 

( X — \Y o ) Eugene of Palermo ^JLM ^ 3 t U^» 

. {n) \ \oi cr 


^ M i fl * v d La Lwju iCf aII j d LM ^_»LCDl j 
t 4 —w«\aJI "Olail IfrLs ^Lb OVli» 

As- t-al'.'.a-j LJI cJLaj ^llfl 4ejj~a (J _^A_j 

^s- ji j ..... * J* d^yi)J-i ^ulL^yi «d Lj <iUij £ ^AJal v_iL S 

4i-m£ jLu jWJli ^ 1 > 

IjiOj La. .L L_i oaa <cJjLt< c-i 15” aSj 


oUaj-l -iij < T 0 • J-Jj *\T A»J £** (T*\) 
t Isis ^Li' ) Introduction <J s\sf ^ “tiojli OjO-sbT ^ 

c >! . ( m _ TIT ^ < TT Afcdf i U - ^ < T* -0>JL1 
v_»VxO 5j\JLl L—aJlAV 5—ibaL Wilhelm Schmidt c* -< .A ^U^Lj 
i Heronis Opera « o L. .. . iij» )) ) De Speculis 

J>yr y ^Jb. • < \ V • Li*- < Tlo _ T* T ^ * ^UJUJbdl 

( \AAo i yajy )Gilberto Govi L’Ottica di Tolomeo de Eugenio 
• li^! o-U-b- <*J» Lejeune Vy?j^ • iM iJ 


\\A 



i,r J JJ)..—3 J Jj'jJI 434 4juL* tails' 

. (TV) L L; L*s\i Jly V Citf 

4 £j—i_^o 4 juI jllj <iUl)l jLJUil JjLjj 

LJI OjA»l ^Jl oL-Jj«aJI jiS”I l>Iy*-U 

(J 4—aUeJl 4JLflil jla-JJ . litiul_J ^■wJfli' ^lAflJI ^JLJI ^ 
«ij—jJi ^y> jl—C>}U Jj-u. jl—C jV i 

4«jj»i o11 L* 4lJj jt Li j-bt! elil ^jJl 

jjj 4 4-Xlwi^lCJI c>L*J_£l! (j J-- 4 JjAdl Ia^J (j-—I 

I jfrjL Oi 4*U ^id^lll -\-£- L&I^J*jJl 4^| f . ^*y4 ^fcll 

4—.IjJ ^ ^j-1 Jl JUs . 4 j y»liajl 4'.'.a.fl> ijJ^aZ II ^1 

^31 «jl <3 j*> <L»ae> 1#J jL-»^>^U ^o^- o l la i 

Ci-iC-L- <-ilJ^VI Ja-iil jt J . p)-Ull 


u*>-jJ jJi (TV) 

Albert Lejeunc 

“Les Tables de refractions de Ptol&nie” (Annales de la Sociiii 
scientifique de Bruxelles 6 o (1946), 93-101 ; “Les lois dc la reflec¬ 
tion dans l’Optique de Ptol&nfa’* {Uantiquiti classique 15 (1947)* 
241-56; Isis 39 j 244); Euclide el PtoUmic. Deux stades de I’oplique 
giomitrique grecque (Louvain, 1948),, Isis 40, 278). 

T'Vi’T 1 j* Si_7»-u 4J.J.J.1 ^liijVI (TA) 

• ( ^ ) 
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i Li .>i > oil m) Jl dJS ^ 

4-ift-UJ I j-X+A* JljT V ^ j ^J h i jub ijt j3 jt 

. cfi ^ J*« J* 

& dui »^\ a j/* &j' j» i»> *> 

j5" ^ *b L . ~> - <Jl_yL» cj£JJj l$it Li 

AstJj dlii UlT J_gi , A_>- j} «-jLai aJj Lj lg-3 A>. 

^ ^ ^ ^o-iJl a elki-t li»V ^ ? Ol-u l..*«.! ! 

C OljtuLtll ^ yi «> elj>-l> AS C/*3 

J -3cj ^jlc- Aij-b- p>‘tj U*-**! J9B« J» U*lb ^i <X.lj 

t$Vjl -ASj . (( a* v ^ )) <* Z’” 0 ” Jjl 
£-SUJI ^jub JjJJI J-® Ujj Ail Lejeune jj—s^>J 
jti . <_-LUb a UlJLJi.1 ydl 

polygonalAjJ_ill a ^yl^il 33 ^ 

dllill cLif- jt ^y-A-iil Jjl^>- jja** (J j 4 ^j numbers 
Atf- J~> ^ILil ^-Xc- _^i—ir IjJjL -i Jjvjl-XLJl jV* 

. aA ?^ 1 

SJULLU l* 1 j ^_j_^aT J3 jwJI <itii »L»JbiII 

• YV£ K jo i JjVI < Introduction ^ylsf I (Y'V) 

IY\ 



ajjAssIL«J C J)*yi l$J Lji<Uuti <L*j&t iyt 

LS” <■ ‘jlijLH Jf*y^ U»jLzc-U ol-uLtil 

f ^.9r,.<al I olftaV' ^jlfr CjL^Uj Jj jsLJll Jx'.-.i 

i)*L -3 ji jt (j*~j ,, a -ic- at J-JiS 

O^i ^ *—■^ cJlT ^Ic. ^*-Ut oJiaLtll 

. ty M* °j}*> U jlii (J UJ 

t5*ri kljjJI yjrM pW c/-i ^ 

cr* ‘ <r-) jL-XjVI jjila «JLi51 <tU ^Sj3 at 

4 O" AkaJl dUr 49utj ( |pcU at JuaI! 

. ti jL«C>VIj J»_^LJl Lljj yU ii 

OjAitka- tj* “7j£~ Ji Jt-. jl*jj£j 

c5* ^ 'rrr!‘J o" 'rr? V—* 1 . *j*ir 

Cji^+i t«J dilj ♦ j * 1 1 ojAi tk». Jt-. jZ+J \ jY t 

<-»Li5'l jjJI ^j>~dl> Jj-k*. ti Ad—JLl ^fldJI Jr at 


Willebrord Snell <Jt~< Jjj -r wAJ o>>U!l li# <_a ■ ■'i.vf 1 (Y •) 

■ UYV tt-ojl_ 0 •>W!j , UNA h _ 

Ernst oJV^>- c~~ >j\ je. —i-u 5 jf Jill flsjV) (YN) 

C^AS'' * ^Yi v/® ) Geschichte der Physik *4 US’* < Gerland 
• ( ®X'\ _ oYV ^ . JjVl oJUJLI his JiJ\ , N<\NY 


\YY 



<—<JI OU 


4j< jl t —7j^j~ 

J eAcI_; j,l ^ V-x> <L-Ji ctUr OLj ^ ot 


jjjlS yll <) J> ji c-ilS” I 4 J 1 ji 4 U^t 

jjiUJI jV» V«k e^U- 

jl J£j iJ -Ui» JU- jS" 

k.-j ^1 -L—<J ® jjj» t-4k*j ^U-tM 


'. ( jS 1 ' US' ^ 4sUOl (J <U£- «_aU?M J>-I 

•sUs-j^* <J jL-£>V' Js. jdl \kstU jrv... w &*■■> 


uL5 a Vi JjL-JI Uiui jOj . Ipill 


JOil -AjV_ 3 4 jL«^)^U l^"S <C ^U.—'a ill 5) 

4 (rr) (( ^la_aill )) ^ (( ol^aJI )) j>3 jl 

jLJoVI 4eJL« ^ -Axl J-i ^3 . *j,•f- j' jf 

a <djUc*j ^rU$J' ^£>. <jUjj tiAJi -Uj VI 


icUai—l ^ 6W* <a5j • JjSlI J—^lj 0^) 

. jL-SCi'sIl 4i\....V.rI JL*> jU»«&V' »— i-*Zs£j_ O' Ik’. 

( Uj;^ 'VO ) (jiVl JU£ =-*f —&VI ^UiJ 

( JjU-*J\ -u jl ) Jjv—jtf ojV v»Vk v^Jx-i 

Cleomedes J' 1 1/*^' ■ w> '~^'' U*^ 

0j5u j3j < ^_jxJ' jL*XiVV 4j_^» Jj 1 jL~£>VV> 

^ Li\ jxW u-^ki. J 6 

. jj> JjV' 00 * JjVi — 1 ’ ■• ^ * 1 ' 


\rr 



CjL-Udi si) . 9 4 iS ^‘ ^i Jj^l < rt f'll 

Tycho Brahe <*1^ y*Jb ^Jot ^ V' *_iiAJI 

Cassini LJ i—IT j ( ^vfc ) Kepler ^1_ Sj ( \oA» ) 

, ( \ W\ Jlj*- ) Jean Dominique jl»-j Jj^l 

<*> utf — A 

>") 1 _ d ^Ll < -a J Lj e - « 4 jln>»t Oil 

1 jiS ji ^c-j t ^...•ardl (j 4 jL5^ c j... 1 In ^)l ij...:.Ll 

t ^ <tJ jtl)I ^ I 0 ^JjJI JU-j iyt 

^Lj5” » L* i p-aoJl <j jl>t5^ ( _ r -_ r Uiu ^11 __jj 

<ULJ^l)l» j 4 Tetrabiblos <_JU^Jl> Ail jLc- ^ d A_ iUj^I 

Carpos Ajl> jJL ) (tiij*i)l J) v_jllTj ^ Quadripartitum 
Jjua-l—J1 ^Ob-I A_sj 4 (ri) (Fructus A-LOULj 

SjUwJb fi-^1 fUJ) JO Uil 01^ cJi -uJ (XT) 

ol-uz«ilj «Ua»-yi UjLicI S _>-l» ^1 ‘ _ill 

^yUJ” "$Sj> ^lul • l^o-UJ C*i£»- *-31 ^>nJl 

« <4-J» £>' » )) xiii ^y> < ( \ \ o X ) History oj Science 
• ({ X^ _ XA < JjVl — A—j^*Jl — 

i Carpos <*i£J 4,..:.J>U) *-*>-jill yt> Fructus Adi" (VS) 

AjJj t Centiloquium y^ \£yy2> _^Tyi ^^JUj }Ul ( ^)j 

LoJJJ • Jji Alia Ji J jt-^jl 1 A# ,Jl £_>Lit 

. Ola> Jbu> jjl -l»-l 4 a!j <0 (jl^" 

• ( X — 0 o ) 



V_j9cl» tjl I tludli jLlclj kjtOl 4-—J J_^*S J^lc- 

^ b^y_cj 4jlj_j«Jl <j tjlillOl jlA_J* LJI jiSl A#^ 

^_yLJU Ll jtCj LiOj t 4&_y_L»jj <1»(j t OLUI 

Jj*^l «_»lldl tj jlaui jt 

jyj jt ^CL V '-Xa-l j >L j jt ,^LUI jtS ^ j 

jJ— *» i_>llTj (J > .■ 3r .il ]S> S ^tltf- »—<>-Lo 

ytT » i* JjiJll ^ Sa-^JI a*Jjd \» 

^■ J. , IU« lj 4- r UI 4 )LaJI UlT jl 

c J,A_^rll JJu V JUtfil UjljLll C^t LAL*i 
^_yi> (J Law J-X Jsbj 4-ddI 4 »IaII OA>-t 

. cr»V l £>y ^A*i**i <y~* V^ 1 ‘Kr*’ 

j\^S3\ ^i\j Ji >>VI auii ^ A^il 45b-*Jl dUr, 

, *A« j 4—«___jJl 4jbAll J-Sj—^ cjl^ 

.5 f* j}\ SA_=-J W*A» ly-s CilS" ^ $ -Sr*"^' 

4 *1 ^ 4i-.>tiJlj ^Ul Jl»>j •-*»_.£, Jl 

dAla J_i* J ,yM3\ £r*** 

jseLl 4__Jc C-JL jl—*j (j 4TAi*U CJ IT L®-* J-Sj-jJ' 
y-n SA-5c j r LNI jlS* A5j 4 Obl>^Nlj 



, 4-JU cijJ' J ^ ^ 

l^i^ls ■"-*'-«* lj 4 jt-st-All ^*LU L—LJaJ 
JLJL. JU> Li -L> pL? . LUIjSbJI <-a»Ju 

<*Ui £*j , Lfl^l 4iLx)l.j »-i»ljH j»LII <J^b 
\j3 ^ ill ^ JJ' £'^3 J 6jj5 Lju jl Aid 

<JIjJ1 . Lj-xaII ^'J»V *L=^» 

^U. 4?UUj Dl Xj> o'f* orJc^. ^ ^ 6 t^ 

. b^,L. ^ ^ ^ ^ U ^ 0^ 

_ -J, 1 -1.1 1 Ojl_Jllj Jolijt L‘l3 JiiaJI (Jl 

.LLJl » jr-l* fcjjJU Vi^ 1 
JU. ^aJIj ^LJI ^JL jN & \»j*3 « Cftr^r^ 1 - 
. JbJb. # L,UMj *LiSl‘ ^ ^ Oi-V^ 1 *"> 
^Jjl Syros^jjj— J>\ *'•**' ® ® ^ 

# (( ^3—sei' » j ^vjU*iJ' ^j-JL <jl <9-^ 
^ L -iU. Jl otoOl tiAJi L-J ^*i ^’ tsl «*ij» 
LX!Jj , cc ,^-eJl » <-*_>L—\ * jL-t *3^ 

jr L ^UJI JLJ J& 4 otbi dAJS 

5^ Adi 3>5 JA 4-9>L» 

j> « 0 L.*-li » 5j«_Ji J*a9 JjL - M <r jSl' '-&S » 

■ . I j£ L5U 



Hellenistic Ci- £»*1 J Tam JjL 

ajSp CJ\$ Up jl <J J^i llj (ro) vilization 

^ ■*—" '~ >3 ' X — 

jOj . jJI <j ^ —-iJ* U*UH er^—- j' 

jp\ ^j^JI jt V>t Ji^La . jOUJ -Vwu V Jb *)j 

~ *1 ' c-j^ bl U l «J JU V UJ* - f j—" 

4 l«Jl <^1 C»1 jL-J' ic-^sty. Ja— J li t/’jV' ^ 

JjJj JU> ^ I^ (jUI ^ ^ 

jl/ J15J . ^ Up JjL% I jib t>. 4 CTJ^S^ 
pL-P j ^JUM ^ j' . •*>>. <-* 

|v V.^r AiU^l l ^0j 4 UIOj Ul Li*, 4 UUI 

<J y j t L~***u ^ (*jU' Jjj J.P Jr" 

^M j 4 dLili *LU- L-* jS\ j^cp&dl 

^UlJlU 4 JjXUl' ^j> U* ji51 JSS/' ^ 

C*UI JiULSVj La jl5l Vj^LJI xp j/L 

*JlC b_^p SJbj*. jT j ilOj 4 ^XLJI 

. ^LJI j£ UL* ^ J *jZS cJir Lj 4 VL 

iiJUJl LJaJl Jl Llj « \^VV <4— *jl (V°) 

G.T. Griffith C~Mjp?J W.W. Tam JjL '-fr^rb 

. ( N^oX • Arnold jJ yj\ j*X « u-U < X£A « X*VA ^ ) 



“ -* JtgJl -CLJI (j ^ >-'711 jAjJI <31 0^®^ 

< J>.jj\j ^U^-VI *J >J»VI Ul j*\ Jj\ 
jt 1*1 ll*lit (j ^-sellM (3 <31 , j*-*i ^ f 

£yt JbVj i Iju* *L*pt _jt jl eL-frt 

dlL_JJI *U*3 i dUAi J<i£3j (j» 4 

A-Lil) p*.? <u «^* *'***. (*^* 0*" 

£. c-lllt li I f>- J» jl jjA)^ Xj { ®y»llajl ellrl-S' 

^) ^4^clll jl) (j/distil <3^fl.U-ll jt ol. rtfl ll Ai# 

dUi £_*j . ^®) C lj I ^jwdll (3 s- ^j-* dAlaJI cLl*i L 

I 31 j m <At> *LaoU ^jjjkll j^“ J* (S UU»U 

Vjt 4JU- *_j—aJI jt ll-*-l^9 elid 41* l)Ajl 

# <)Ia,.a>- /fr a 

oA>A ■ *H ^ I_/|l A-^dTj i ( yA 1 jfy IS" OUljiJI jl 
^ JJ 45^ £* ^*L«j jt . <S3^\ 

^jJo ^Jj d j-afr (j ojJ?_jl* O) 15* 4i I -> *1 jT 4»-lA— 

oUl ji- _,Ltjl ^/l j * SjUJI Lfstflii) Un» o.l K ~ -> 
Jj IjStJl ■ ■!* -( 4*»j V l> j' fi t' (3 jij^Jl 

j jar*". .m Jill J>.^ <-j3IS^|I ^ ^ jjaj jj V jvAll - 
, 4)/I OM/Ul _/l» 4S*2~) U v UI ^ 



jfj* . <n) « ^15" » J' 

((^^k—atib) J' 4 <HjJI ■OJiu (J <( yik—seil )) yll 

4>l^f jt jvs* J < Jr*' - ) -^* ^ .£■! ls^j 

4 t ^tJ! jv» i_/05" J aVa-r ^ Jldl<-*-*> J-*** -k-^ 1 

4 urJ;r Jk, o' *<£jli ° j,^ 

jt jljl -Jo 4 4 ,1.11 •G’loj_£a <-»UjI Oj«j “CaLt Oljj>-l cj 
...i jt sO$>- JjlaJ OAlill 0*1 L» 
eljT ,y»J 4 « s** ti ^»L- e '/f i>* J-*-* ^ 

JJ iSj^S . f J-^^ 0 

jlS” llj , 3r^' <51*501 jjc- 


Mathematiki tetrabiblos 0^ j-^V' O' J -1 -^. t^) 

jU_-X j-* U -» O' Vij-iJlj < syntaxis 

tatrabiblos iia-->J-' <-0£-1' «a\>j £—• « ^ -..- * 11 » 

V UJ" » o' <iLi >L» < >U-Ow UtU- 0 '>-J' ^ OVT •**.» 

oU»_jl»cl\ cr®". j* j-J® >*3j • ' J .'-*^" j^i ^ 

o'jw ) Ta pros Syr on apotelesmatika ,y^' O'.*^' 

U-^-* Mkbi « o'j~J' » JiiJ Otf\> • ( J’ SU ** 

^yjwj Tetrabiblos y ^ «^0> _r^V' 0'>~»'' j^—'j * 
vjllf O'^r®>►* ' < « 5-> jVl w-iOl » oi» 

»_>0£—i' o_>* )) Centiloguium « ;>J' » 

(( £>.>V' B _)' (( *" ® 



jjijL l-k -Ub 4 L>yir jULi 4jl^Ol <3 .sLaii&VI 

<y 4 <J\ kj» j^\J Of '■ Aaj . J* 1 

jO* jl_^-3eJI .^JaJI <bL ~jjt 

j \ 4 Jj3 ^ «-4~JoJ # »jJaJij jL-flJI OLajU- £j» 
^3cJlI <UJ» ^ Iflx-Aj jl V *^^33 lk»JI JL»Ij>-l 

4 Jj*^l *v3LoJll J ._....Ull jl ^}lil 4^A ^yt jU.it..aI Lw« j-5^ 

. ( <yJ-^ 1 

i j&*3 <JlJiS' <_«-i (( io/^l t_jL5" )) ^Ju 

^ jJjXwi^J *^l b l^a 4 <CaJ A3 ji-1 tI»l*L5j <ui jfrlj 

. • s 

4 jjy £—=»• j o t£JI Ur \j* S*j 4 (rY? Poseid6nios 
Jl» aS OM i tj # Ia* L« j l-ui*-» Lc>» j» jb ol 

jfis ■ li.i 4 {( ^la . ■■ >i i i y) 4ll> U-« jS I j^*3^—)l 

4 jy£*J jj 4*-> jf ‘OuJa dlLdl ^L_p. jt 

, « <«J jVI v \^ » ^ yi 3 ^j> J -b r ‘ (VV) 

StOdien fiber Claudius Ptolemdus ^ < <Jn Franz Boll {J ~^> 

Jui (( <«jjV' <_»W )) «_aJ j« ,ji * ( \A^£ i ) 

^LjjJb j-o.»i j « oUJj« 

3^, Vj • (y\*Li) vo p ' , t ’j* 

3«..alijJl {j* jd£ (( l«i) j *>«Jl # uW” £® ® wW" )) 

. fjJJjJaA (jfijjl. bjil tiUi-^a jajX* V j^J * ^*1 

\r* 



o ij ^i>~ rJl Lt 

j ^.J V l$jl JjsJlj < ^Jwj V 1$aOj jjaj Oliljiil Ol 

j.f.t -G_j # I j _ --j'i -UL-asJI S-kA 5 1*1 1 .£—^ 

ol—~'l j-a 31* (j^iySl <y ® — ?^*' ^ 

^jbT » Li t lJUl S4flili ^ j&- <S3 3 < Vi^> 
j^^LL-tll «» ^JCji ^ Aj-N>- ^-k; Ji> V cc ^jS’' 

. <™ _^l, 

<£ <JO «_jLT )) Ok^St* <9- Jj jl <-*.? 

iJLdtl iulJi a JjS ! > <JtfU : i> 

JU*JI i__«S" ^ . a J^—^ wS*l_^Olj 

<l»_tl—g-Jlj 4 <_J 5"All Jlj 4 (Jr 

Lsl^LJl a <JLill j , ^Ji „ 4 <-LIHj 

^yjl <LI_«JI OL^-JI a . < Sr*y : -^' 

^ ^.XusT jl i j-xll^ jlk^lj (_jL- J-V-2J 

oj jsJiT 4 o^-ij ^lii ^y a ® 

JJLtfT 3 \ 4 OliLiuiiJIj JjVjHj OLLeilj 
. J 9 ^i)j*db oVL- l# L- 


NAN ^ / VO 4 A—>J.» < /j(f (VA) 

N'NY'N <±~-> y&~A J> ‘ u ^ al 

. ^..>t l.T.I L> (jUjA-Ail 



y'JI ( JlC- ^JUsu Cj\*j _Jl (j 

Ja^i t cJ *Jl (i <«*ljH t-—»w 

4 4 4 a)jJIj 4 4 J~*J' jl-Aiuj 

(3j t oLseJI CjI j J 4 OLg-Ll _J 4 

<!*>.y ^yli_^Jl Robbins j~\Jj 

oVUl' ( Loeb Library i j-UiV' 

4 \\*\ : ^ ^aJI 

Asfc£»g xv*♦ jyto^Jl jjfl-Ji 3** 1 * ! -? 4 ay 4 \®T 4 \*t 


4 ;».. <15” ob3l tiili l Ja u! *Jll ^ ..L ' . '— j Vj 

^ j ,,11-.. jlT lilj # AjJUlll £j9e)l> 4)tA) jt j_)i 

jJi <tii> 4 —»■ <-i) l oL"4 U>- j» 


pfc^t <tlkL-l <j . -d»jj <y. 1 jK* «»t ^ 
< oJb>-l_* »IfiS” ©A* jl «j5L»Jl 


y>ikJl Ol>Jl — *\ 

( jJ\ <*Q l ^1 1 4rUI j .o i dl vl»lI— ^ a *v i •■ . i 

«Lil j,jtjjdib j sdl» <y>j 4 ^ic- 

. « » _? 




<( )) U>1 \J 

$*3 <jr ~■'"* ^k^Jl v ~’^^*1 

J —^ c** U>_p <yi ( J—<** 1 y»^>* 

jjl?j (r - r j) Pappos^^L 4 

Hypatia L'L 4 ( V — fc J ) _-VI Theon 

tij . ( T — o J ) Prodos^JSjjj 4 ( \ ~ ® J ) 

cc ^^byi ® >—>1.5~ <jl5” .it -^yi ^y* 

((. jy £-—II £ j —^=il )> y-_ MathSmatikS syntaxis 

. Megiste syntaxis (( jS^\ £_^*j=JLl » _jl Megale syntaxis 

((. -Sell J <UiT ^yJI vl»ljJI 4_*»t {J*’ 

4->l»_^_JI 4 a ,< a JI AojJI oilyljl el^t l$JI CT 

u)j-—J»LJI <-iy As^ . (m^me) (( yLow » 

-^43 4 I A>- pAdl* CA.J Ai* (( ^k—Sell 5) L_>u5" 

aJU. ^ ^-*0 4»UI jjjjJI £4 £-Wl» J^jae. 

<jl»‘ <>y <Ua -Jj c A*0 4L- ^1 VTA 41— ^y ,yU {5-iJI 

<**“.£> ‘(l“Ao) 0! Cf 

«A—» ^ x — ^ O ) ^ (3=^1 o jJS 



. ( \ — \r J ( x ~ '* »5 ) 

<j oUI> yjJ* <j» £>’ ^ ek ^ **■> 

OJU CJI5" WJO_> « yk-sJH » ^ u° (J ayi 
^u,_/)( ots" ouijii e-^—* JA?. *<A-^ ^ 

cA* <1—A <i ^ Cf^ 1 ( ' “ ^ o ) 

^ 'j*. L# JUtJI auu L-Jj IjA-a- VA^’ 

^tJi v tf ^ J 1 * A cfc. ^ 

yj' ^ts” '_,OS* Aiy; ^ <xllj 4 ( T \ J ) 
^i Litj jir <y Ul jS Ujj . o - Jit J)15* 
*J$ V. jlS" 4 XILA jS 1 jir .jCi aSj 4 jyUjilt ^ 

. . . ,^Ji oiA 1 j 

yt5*. <L; J *A ^ A A ^ 0^' A-i 
S;" ♦l l^bJlj' yJl OUJ>Jt < <A U, “A' ):i 

jlGT JU5 Jl OjJl OcA :Lilb . iP 1 ' U oU.^ J. < Or 
il j, < iiij i ^ <JoUIi iL? jSj< Oil j UG , 
jS. . .OljtJI <^>J U^» <i j'-^* 

l y-S’ { \ — NX 3 ) Avempace *A #' < - a >—AA' 

^G-l l jiSl Ujj|t ^ 4 Ol_ ? *^JI oA* 

^o^^il 4>yS J ( \ — NX o ) ^ Ot A 



i (jwLJll ^ <c-L?» Oij a5j t n l# L-js=II £-}L*l . 

o-ujjj ( \ — \X J ) (Vj <Jj-~L<i) l j' 

OL o«X* ^ I j~a lseli jl 4 ^ \ — \X 3-.) 

J>U^Ij epicycles y jJCJI J>Ul ^ 

ij—liJI £j-»-Jlj eccentrics jS"lJLl <L_>-jUtJI 

^j** <jliJI (^3 t <2.1—I! 

liUJl ^lc- 1 _JJu jj& li)l jjill -Ujj _ 

j» Jjlku ^\y jiTV' ti jlS” <i 
. (n> 

{ J^ Jj-asJ 1 i3l^ _/~^ jyliJI UjUl J^U- <jj 

(l,) Albateginus j Alfraganus u »l 'S dUjSj « » 

John of Seville 1— '^*j> J 4Sj t <— 

f 4 Urt ^ ^ ^15 ( \ — \Y j ) 

Plato of Tivoli j <jj _i-T o y> 4 —J 

Gerard of t j . ( \ — \Y — j ) 
<JlijJl ja « u k .,.. ^- .ll )) ( T — \X J )Cremona 

Introduction ^ ^ j-if 1 jkil (Y^) 

. \ YV — N N • ^ < cJUJl .j>J\ , \<\ _ \*\ . ,yUl 

.\\Y\-\W 

• ( V _ \ vJ ) J\sJt\3 < \ - *\ J ) ^ ') 



Cr*-? 4 V s ** * J l 

^aJl iys ^4 ^ J*3j . \ \V« <L- ilLJi* J Vf"^ 1 J 1 
<*>.jJl aJU> C*L>- tM “UJa-ll* 4~>j-^ iju <J>.j^\ 

' HiLJl *^Ul «>• »^Li> 

Uot J> 4 « *J>* » ^-.r! ^ 

«'> \>AV fU- JJ ((<>-^‘ » £ U ' tf. j*> 

i,L-jS' <3 u IS-* J' j» V ytdl dUi jiS" L^> ) 

. (v^ 1 

dUS UJ_*k -**» ' ::, ^‘X :,, ^ 

^JJI >^iu . ^ iJtii jjSH J' a « ^ 

;>^iL. y»_> « « » J ( T — Nt O ) “*-0 o;' 

Jacob Anatoli^ jkljl o^*j 4 ^ 

4 \\r\ J'lj—*- *—frJ tS -^ 1 (\ — ' r 6 ) 
tf-j- J 1 V.-^ 1 -* u* w 5 ^' 

i ^ji Ji (x — \r j) Moses ibn Tibbon W tf 1 
^l»t # < -- ) 

. (\m <-* ) 

. ilkJJp .y >j\j*r OU j*\ J» N\AV (IN) 

Jt^ ^ ( GeJer 1** > ' Z '^ J 

" . jls. O jiJ' 



)) j~aZsKJS tLijI ^ 

4 UY\ tf') C-^ 1 cS-* 1 ' 

(j Ut_SJl ^1 (Sj dlli jlS* Ujj^ 

. \W\ <^o \TVT <^- Js*. ‘ifr'ji' 

jT (i <J* <3t Lic-ILIm- 1 jt J_jaH 
4 1.1..«« _jt Lst-—* loj$^ jl5"T *1 j~> 4 Ja--. jH yajJ\ (J 
ji LJ Jj 4 ^JULJI tilLJl L-» ^rjc- jt S^L* 5ij*> 

i>* Jr^ C cs^ £* 'j 5 ^* p* 5 ' 

( «Xs*_} jl JaA^rJI 

.k..^^11 j-ojS\ (3 diLJi <31 
pJj . l;~‘> ILJ; Colj OUI_^tl ^ 47jl?T Lj LjkJI 
yjl jJir l$JI £j\>j» ~s ) H ^£3 

U'j 4 -L .« ^Jl t3 o1^* «--J' ^-0 Vj \S il 

aTj9bZ« a» jU-JI ^1 j>-Sf1 jj—^* ti i3»W* <3 IS” 

jJj ( <i^fljjl oljljdl ^j\S j» jl) ijfb CjIjIx* (j 

\\*\ ai_j jS Allji LflS jjfl*!! 1>^* JU 

Jjl-A—atJI II »1>1 y .M 

. ® - -a J.' )) ^ j^-l <i 3_j>.U l$lS"j <.J l aJI 



ol( y iSp < Sr > k l ^ ^ u*r!- P 3 

4 _!I j J —01 <SJ* (( f jn ■■•■ ■Se ll )) £*j AiiJ . 

j\ \^j\ cr^ 

^ ^||_Jl <_9^-3 £ j>-t SjLm Aj I jt 4 ‘UyA*!! Ol 

« , Q,^Aael**>t I^> IS* L&5* ^ 

j^XDl £-_r- ->1?-' 

Simon Stevin c $OdiJl ^JUM y> \j~ i«J! 

L*j> {£*>■ yl* ^IVI j ' ^ ’ a l 4 \®ao < *"—’ 

U_a> 

4 iJUJI *^t jt < (ULjtfl *-U 

-L-.JI li .j^V 1 **-J» J_^ ! tiy'WI UriJl ^ 

UlsJI c \otr i y^isp c5**i ^ 

^■•: „ ^Aj Jb VI ‘L-.I.JI jIapV' ^•^-1 <i ^ c L2l' 

Cj'jIaIIi JjxsJI ti ^ C li)l Uusall J^iaj 4 \0A0 -c— 

. A VS <- jl/ (5-4. o 1 * ^ 

j <j dUiJI ^ £ui» l» JA? 

Uilj^j 4 (\ — NX o ) (Ar^ 1 ^ cr 31 V^ 1 

t Ferrara Ijl, * _a ) Compilatio astronomica 



• ( ^ ^ <J° c -UaJl i Osiris 4 .Uw <j <5j_yl 

<—>1 j - o51j ciUj 

Epitome in Almagestum ( X — \ o J ) Regiomentanos 
4suLaJ Jin . \ £ A l\^j ^-JT t ^~*r^ ) 

.( \Vf c Al—add 4 Osiris iL_ste» 3 j! jlj Jl 

. \C»* 4 A-> iiLJI Ola ..kll) L_> cUij 

'■ K » <_>LO Oln.iiM sJji^ 

Ajl_£»- 4-> j*JI l - $la» <—J>U! <C*sfc.^JI — 

A.. jo l— o . 3 I . $aa-> A—£ \ \\0 <U? .11? ■» ^y^oj j-O? 
. ( \o\o 6 L—_J j Peter Lichtenstein ^. LLAl^U^ 
"Li li j- Jl ^ l$Lu 4_LJ}UI <**-jlll — 

15jJ £ Mo\ t George of Trebizondi ^-VlI JJ\ 

; Junta l 'Zs~ £ L—) Luca Gaurico jC> jj >■ 

. ( \®TA 

,yJl LJUJl ^ LcJJl ei_A Jc -3^1 Jju (*) 

<~kJb L_-JUl oU^jJiib Arnold Karl Klcbs (J -—T U-ud 
Jibj j ) \ © • • (»U J-j <cLUl SL-A>‘ J-jc ^ o^yJ) 

• ( incunabula ylUj ^tc LuL-Jl oLJaJl ^lc 

• Y®^ — \ ^jo i Osiris <L«o ,y» £»l_^l aUJLI ^ L>Jl» 

\Y<\ 



J/>l 

Bessarion o j'j^ ■> Simon Gryneus 

‘Valderus ^jjUJU 4 <Jj^) o' -uOa^.I^.aJI 

4 /sir *1 •>■■* (j jljlJl ^>«uLuJ jkil p ^ \oY*A 

. (ton ^ 4 r\ 

: ijN/l ol^LiVI ti o-XjUJI jjiuo -'«=> •*».? 

4—4*.jJ' (i ( r — <\ J ) Jjt 

( \ - \Y ^ ) Jj-^' *3>^t Ul£ L-^OUl 
. ( \orv c Joh. Petreius \^ji 4 ) 

. 1, iJ Uju-1 ( <-lj}UI *•>•,Ph o ^ 

— \AA\ 4 j>)L» 4 r ) C.A. Nallino 

. ( \w 

(^ - u j) (y jjV 
1_^^-1 ^1 4 r ^j}'!)l J <i G ® 

L_i>-j» 4 ) N\AV flfr J;* 

. (\«H 4 

^1 <J-J>UI <*&■ jdl (J ,_y>-J jkJI *->llO <*Jj JjT 

; Qalonymous ben David ijb y ^ l— 

U* 



la*J olT j3 3 . ( \or\ 4 b»- 4 ) \o\\ — \oya 

JXjL* 40-7}Ul ^J\ 4«j jjJl ^y> <<►»■ j < i _ j ^ft jrw-a-» 

^ *U->-j»j c \T\V <L_ Michael Scot jC— 
Moses ibn Tibbon O^' cf-O 4 4 ix J1 J 1 

. 4—L-OUI ^i! A)j-jJI ^jft aU»j 4 \Y©\ <1—■ 

Ol Aft ji.K.ll oJLA ^11 oi—oi 0.1 3 

Ai L—11 a j-aII (3 luLi 4 ^Jl>- & 1* jnC- 

Cjl«-kn jS”oi o' 

<Up-L? aJ ^y&il JJI Sphaera Mundi <_>UO *_ It 

Joannes de Sacrobosco — »>j jTl—- cr 5 *-^ 

dlli ^ >k OS_y. <y^b <J ^_/' ( \ — \t" J ) 

Ijtft 4 aLaaI* a*J» 0 j ^ 0 • ♦ ^Lft jJ-3 ubCJI 

j—ai ^lft sill05" tl 0 jiSJ>\ cj[juJ» 

Francis J (S^y^S^ • £ ( j * •;• « * >'(*^ (iX) 
Lij^a-JlT i jTju ) J&U Caimody 

. ( \A\ — YA- ^ . a -tWL) , /«, >Jt « U£>X 

Oj 15 ^Cmm] J^TLuJ J • rt .. I»..i 1 jiail (IV) 
(Lynn Thorndike vilj|Jjj_y ^ \—Out ^£ul . ( AV® « AV£ 
jlaii < \*\ £*\ 1 ji\ X : ., .t > ) Sphere and its commentators AjLJ” 

. ( nr - Toy , i • -o>j.i , ins <u» 


\i\ 



( ((til) (( LiljixJl i) uW £j\j> 


« Lil J i_^.jjX!JI » yLO ^-^)l i —J 

JUe» (J Sell )) yjts 3 ^.XaJI olLL 

^jhT <M_=- <j <• <i\ JwJ ^ U-» -a5j . J' o* 

Lit iibji c. L} aJ\ (J JlM ^ ® 

, _^JUI ^ jrdf 4> -k^ses ^-U' -k»lL>l_/ 
J?Lj3^ Isj jju cc LI)) >1^ oL Lj 


i^jbl Aijjdl » jV* J—-09 HJi 6 VL/-* 1 

Hexaimeron «_>LTj 4 #A\ <L- £>•_y ^1 (( 

J\ — V j) Jacob of Edcssa^jUJI 

^,Lj 5” Jl IjjiS' o,jA —il j_*iljLJl tiL-it aSj 

^IiJIj 4 (\ — \<j) (j*j J-* ^ 511 

. v^ 1 -? o^ 1 ^ f-e j&j 4 (■* - ^ 3 ) 
_jLaj)l >jAji Ls- ’tJ-OUl (jJI 


\i»<\ L- Jacob Angelus 

Lj—J « tLI J-jaj/ 3\ )) 5 j*-J -tJjT ^ J-^j 

\O♦ * £*L J-S Oj$1» (_jJI C>L-kJI 

dUS JJ» »A»-lj o <K sJ.1 J) £-k» L*-~-.S 


'j jiLu Epiioma <t 



<£ Lj! )) 1 ? 4 ^ Nt^V al~- 

jUy» iJjS |l 4-*J»JI . ( A\v ^ 4 trr^") 

■C'j 4 ( Uv« 4 Vicenza 1 _~:..v:J ) 

Li (j 4 Lapis Jwl J*> **3j* <*-i> Jjl 

^•1 _U'ijlj-sl -A_*t Jaj 4 \ivv<:_Bologna 

4 ) oJL» Mw <«-U Edward Lynam 

The First Engraved Artlas of : ( V 4 A^V 

‘ Jenkinjown jj_l£:»- 4 <_L^a- yv) the World 

. ( A*U!\ 4 George H. Beans . J> gjj>- 

•J 5 t >Uj AJlijJI iJJl Jut!.^JJI. Jj 

c>.sj 4 Jj 1 ! ) Erasmus lili 

(• \orr 4 Froben and Episcopius 

« 4#> jV< ytT )) £>\y 

J»1_-^1 J LfLi oiS” (( ^jS’l *->1^ )) j' -*>V 

jlS"' ^^4 lAjrifrJ <Ls*-t O'} 4 AJa 

I ■ •-- - 

JkS\ ) v_Ai£Ji J> Uai. ^jkLT.U'U <Si).. 

oj^ ■ -a _jiso1 • ( \ • V ^jO i (J —«UJl jAaJJ i Osiris 
cr^ ( N iVo ) JjVl ,>* JjV> 

.....•>Vo _ \VS * ^UJl JiUll * Osiris 

\tr 



,_itldU_3 t q o jajJI «t «'“Ci t_>L_x^n <i-U-i» (J — -a.^1 

(r-rj) Porphyrios ^jtjjSjj* J\ ^—' J 

j-y-ij i ( Y — 0 3) <J\ '-.—"i 

(i . I—Jut <->.L3 y> cr^ji J** V*^ 1 
. ae> oij^' u U OU^ J-UJ1 jASN 


<jlijJI Jjl (j 4 ^ «w>t^" )> jtS" -Vaj 

<3*jkJI ts^. ^ 4 V.J—C5^' 

*1_aiaell U*^(^ — ^ 3 ) ti ( X A 3 ) 

# jiAij oju >j (wo —• voi : «Cs>U.) Jfc-L-J' 

<jLs y_ \ - \j) jl-^l ^ jjOj 

v to3i ^y y. ^yii ^ ^ (r-^o) 

ol* ^yi? (r — \ 3 ) o^ 1 0 ; •£*■ V** V* 

—-.1 U \ — \\ 3 ) u'j —~*j <y, 

*n lj^ 


<r ^\ Phiiip Melanchton * _/“** (£°) 

<j*y^j • £ < J30 > <«j—£» £* >— 

■j.y.1 Jj}lS liUi J- «j.j * ( \°0i <J.Oporinus 

■<^S'j <J U _jj <x-J» Hieronymus W o 1 f >-*i J J-£* 

.(>00^, 1 J3^. ) 



( \ — \Y J )Plato of Tivoli j Ja> j 

cXJI O’, O* ( ) t£j^ 

o» *&*“ ( ->' ) ■> ( Y — ^ o ) v o; ^ 

^ 4_Lj y|1 jJij ^y> j.«lli.l (Jjl liita <3l£la 4 

Jj—^9U gj —p4 Oj» qr?j3 

« )) ■ y \y«*\ 4i~> «*»jj . \T»*\ < ^—< 

L_aJI 4jL-<VI (J\ 4-lt £>l ^^ 

oj_ i» plS l_ujj ( T — j )Alfonso el Sabio 

<oL->Vi < ( t — vr J) ts^y <y. *V«l ***\yN 

Aegidius of ( 5 -AJiyll pl_i» 4-~J2Vt J* 

Simon of Bredony j j+~* -Ac-t Thebaldis 

yi j—> * ibiCHJ <_ 5 j—i»t ‘L^.r’y <**- y (y — M J ) 

• c" • ^*° **“' 

oiij (j <_>j*Ji ^ <Jyii < djyii <^>-yJi c..«.k *aS.j 
4 \0*. ft* JJ5 O.lvl.^ra- 4 , 1«A»- p*A*~* 

4 ( UAt L—yS ) Ratdolt cJylj l*-* 

4 ( \ L — ...:.$ ) Locatellus ^_JULJlTy <—JHH j~Z j 

cjlS" \o» ♦ jJ-s tll>yb aj%i5” oL«J> yi dAl^j 

. ( Mi p*j < CjUJ* (Sjh*J 

^ to 


yji' • ~ r 



jij i AjlijJI AJ-T'if oUt >J La>l Cjl^J 
Henry Bate of —!■' a—» iSs* ^ 

<—J* Jjtj . \ya\ <:—- ( r — \r o ) MaUnes 
^'ai. Jc*"" O'* ^ 

J. Petreius ^y J~> v (S j~^ Joachim Camerarius 

if jr-i' J* ^ •’’t^ 4 \ot'o 41— 

. \oor 41 —* Jjl> j Joannes Oporinus 
^j_3^l <U>-jJIj C 4jli_jJI y> t^C-LjV jL«ukM 

jj^o^Lo —Li J**- y 4 J** cy 

JLp l_ hA '_a»bS*. 4 Philip Melanchton 

" . , # 41LJ}Uly AJlS jJl> & )) 

^ « 4*jV' ^15” » J 

jA_l) ti John Whalley Jb Oj* jlo J —»* 

a—° j«kj ♦ S- 1 W*i» «A-c-t 4 \Y*\ 41- 

J. M. Ashmand OiU-ll , ^ . £• ^ ‘'Lx^ ejl 

<3^ \\\v <ii iJb».U-J* \atx 4^— <i 

4 'fO JlUJ.1 £ /»i : 4j[—^ jlail ) \\r*\ 4»-- —** 

.( \M U* 

J\ijj\ ^oiU jt«sM at-J? Oyb. ^^t - 4i— Jj 



Cjj— fiij Aemilia Boer jjj L_-1*jJ^ Franz Boll 
4 (^Jllll ejpJl ) opera Omnia ^OU1 J* ^ 

-A_c-tj 4 ( til_ S~J 4 Teubner ^ ji 4 Jj^l -Us*! I 

Frank Egleston Robbins jjj j jjl-Jb-l till I J> L>1—ill 

i_j j) 4C -J _o->^4> ( y*~a O _ / -ii j 4 4*j- lar.il 4*j>- £_• 

I a«-U 4_.&!j ) Loeb Classical Library <-C-—^.^Ol 

- V\A 4 rT -Useil 4 Isis< Jiil 4 WiA <C~* 

. ( VU 

As j~Ls=il .j» .10^ kjllT)) j^lj 

JL>^11 i-jl^^ll jA \^0\ 44-# i^jLl^ll I«Aa jl? A3 j 
_ <>jjbejVl> 4»'*l J* (J- j~diu OU> 

4 tt -kUJ.1 4 /sir aLsw Jail ) tiUi jTil t)l 

. ( *VA d* 


J - ' * 


0 UJ 3 U ^y3&» — N 



^ jJsso" Opera quae extant omnia 


4 til_4 Teubner 'J. L. Heiberg 

4 (3 dj*J *j —— M . ^ AL.—« 


\tV 



Opera astrotto- i ejsJl . ( ) « c# L~aI! )) 

L i dJUJl tjsJl . ( WY ) mica minora 

Franz Bol J y j JJbJ i « 4_<o^l j> 

. ( \M* ) Aemilia Boer jy LL*jI_> 
< _yJI 4lU (j *b/I <Ul» jJ\> tiUi jS"_j 

« » - Y 

Opera Omnia <j 4*JJ! 

. ( \vr — \a\a 4 (i ) 

Abbe Nicolas Li* t *_» <l_j^ ill <u»l>jjl 

J. B. J. Delambre U-JLc- jUj B. Halma 

4 i ^ Ij_ >• Jjl_iJI 41$-* 4_«-U 

Jj-b <> Ojj~0 (j J3j # ^ \A\*\ — \A\^ 

. ( \\YY 1 Hermann jL*y» 4 jb ) 

Karl Manitius ^ jJUl* JjlT ^ 4Jlit <*>.y 
- 4 4 -^J 4 ^ # '4^ 

. ( \Mr 

^•olJt -iblS" J-*£■ £j* <ii JjJbsti I A_nW>- J <*J_J 

Great Books of the «_>L5" I 41 j^a Catasby Taliaferro 
4 $YA — ^ 'jo 4 \*\ tj_sill ) Western World 



Christian H.F. Peters and Edward Ball Knobel } 
Ptolemy's Catalogue of Stars. A revision of the Almagest 

l \Mo (• Ojl yl . i lj <■ <-—* j* < Y*A ) 

. ( i * \ <J* tr ■%!' « /«* 

(( U91 jfeJt))- r 

Ptolemeai Giographiae Codex Urbinas Graecus 82. 
cr Joly Joseph Fischer <-i j>-»- <£*>• 

Pins Francus de Cavalieri 

\i+j JBI« ( \\rY < Brill J»j» < « 3 -U 4 $) 

— YV\ 0 * i Y* -Vi—jsdl < /jii aLm (i «-_»LzdU Li fj 
4>tS"_j ^yjj;,«1P».1 •kl.aa* CjIjJ i_>U£3l . ( YV* 

jdsJl ) ^-jLaJL llOjjj LOfr! « LilyisJl » 

tpars prior Jj^l t Tomas prodromus ^ JjSl' 

. ( <**-* YY t 

Traiti de geographie iraduit pour la pretmire fois 
du grec en franfais sur Ies MSS de la Bibliothique du 
Roi par Vabbe Halma 



^3 ( Naxa triA ***-* 4 C-^ ) 

t Iaa { Ja 

Geography of Ptolemy , Translated into English by 
Edward Luther Stevenson 

X^Ca 4 J c \\r <■ jJ j —) 

1 New York Public Library <ul—-Jl il jj>_j —^ 

— xv* 4 x* 4 Isis < 1 —aw 4 wry 

V. (or\ — orr j* ‘ ^ 4 *vt 

* *« 

j^l A*j (^All j-M IjjS JFPJ3 

3 , Opera Omnia <r OUJjU ® 

^ill A»JaJl J-iaT jJl tj 2 ^ *^ a cr4 

j.' j~^o Carolus Muller Jj* l*J-f-t 

_j 4 ^« 3 jb 4 jlej_>■ ) Ptolemaei Geograpia 

2 ^ J i ( \\* \ — \AAr 4 Firmin Didot jAo 

• ^ C ' 

1 :L-.WJI Ml X* ^ps al ) 4 i^5b \^S3j i <~jV 

. irW-AAj; f <v*J 4 ( U 

J' .I^rl cA** 0 ' ' J* Jj— 

C.F.A. NobbeA. ji , iJ U»Ac.t ^1 4 *jA 2I1 Ob^JI «uJJI 



t Tauchnitz ( _ r i r ^.jl 7 < dL.j:J i r < cJU)l» 
Nqmenclator <L C~-<j*all » j-t 4 .( \Aio — ^ Air 

^j ^Ul \j>\ - :.!<?» 4 il ~«t ^.aII J all 

4j L__ J5 - ^11 (' \oV> — ^oxv ) Abraham, Ortelius 

i Antwerp <-3^ —1 Theatrum orbis terrarum 
^Jl 49L0VL) 4 iOUI CjU. Ij II (j Lilt ^ \ov\ 

# a 

^>-1 jlL JjCaj 15 Ua ca.... 3 g) (jl Uj 

Henry Newton Stevens : Ptolemy’s Geography. 

A Brief Account of ail the Printed Editions down to 1730 


t Stevens and Stiles jh kL-j 


i jJd t iscjL^ ) 
. ( >VA 


William Harris Stahl : Ptolemy's Geography 
•V*a> I A* t ^ 4^1jJI jj jji 4-lSla f 4 mLu» A*\ ) 

oL^ajt) 4l V-'Ll tHiL-djAll ^lfr t3 

t _jt 4 «la-o Ji* £ 4 L..».J JOuj 


Jj>1 0 UIJ 4 - i 

■ 'I 5 J CC Oll^oJI J) la-9 4 

L*Kj ,1-9- ‘ J-- L* j £>UI ijfrLaiJI <t 4*3J^l 



j\S jUjI Siijoi^* cf 

; Jj^l *y*l\ ^ Introduction to the History of Science 
: ^I^J) \l£i\ pfl y}\j ( XVA — xvi ^ 
Critical Bibliographies . /*tt (Section II-I) <i 



^d>) V** 



4_C Jull djLai-i j jT'JLall .J.JI 
(on Jin • JV u*) 


jLlll J-J U jjft jli-JI LiIjl 

j4> lA-T <Ji>djL-iiiJU 4 AiAaelJI JJir V 


!a< J-Lu liAJi -Xmj i ^ Lj yir ji >UI ^ti ) 

Pythagoras Thal& _yjl ^LJt 

cHr^ <J-^'r^J, # o (3 

L-J oji-t* ( . (* . o Y> * * **-" L) 

, 4-. : ..- U l < } ll <U-^ll> <-i yii L ^A i 4jjjjC-VI OjliipJI (j 
jt Lit j.tf <Jlil! jJo\»sa (j ^(j j]io ^j 3 j 


l>jllii J 4 Ojj5 <*Jjl L> jjl^J 

m ^Ia ^jl» UIa «ijl*j tUJi -W ot-X> ‘Cd»- 

<Jtl OjLoSbJI (_g«L» J ^3 ^L- JLL* I-vaj 


^yL»j^Jl jlf -Lt) > I 4 *l^JL^ aT!< ajA 2 M 

<— 9 >A - *> -^/l L^lo {j*j ■ ft U^> a .... ^ 


^Jdl ^UJl olf dUoTj 4 ^oJSl s'* ti 

-A-il ULlge.< 




'jja (j <> -»• - --ti ajLjjt 4 ^ 

oilS" £ Jl jjM AjJ-y <jj . L jU cJj Jl 

< ^--U cjIS" UJLo 4 JljjJI 5 J\ U"jl? (i 

cJlT A_j‘JU 4 oj’ ^ J 2 **" 

i -" ..r ^jlS" AJjiJI <-9e-.Ji.lj l^Ui y iLJl t_> 

j Jllj aLseli 

JL_P JjLj sIjp- 1 AOtf Jl ^--Sj J-^lsil o-i*J 

JLjJI ^ 4 V UI J 4 ViJX °'r i,l !J' 
j4.1t tj ..J' A*j L*^.? • yi tf 

t <Uj Juu y. V-Xj jyjJ'j -k~*l' J* 

SuuyVl oL-»b jJl - N 

C-»b J j+>- *yj AlfUJI y jy - W’ 1 .! V*V 

Jjl jlS” jl J«i\Ji j»\ y jk -^J .*>J y P^ 

Lail« J ■> jt 'J>-a-« •**> t ^* c ' 

(J Synago^ <l £*W' ® Aily*- <SiLJl *1 >U)_jJJ 

jJj . ^ jXSUy\ Pappos yj^. j* t^J 1 
jLJSjO jl* Ail ^>-*3 -UJaP" J JJ 

( r. O <L— JI YAt ^ J>'x-' j Dioc * etian 

^jUS* t iJliM jJ)l ^LLp y oJu&\ Jl *jl 0* 3 


\oo 



{3j tr^' { 0> Diophantos jo 

<J —*■ (J'Jih i£-r* ^ (r) Canon Rome 

yL-^ jb « nr* <:—- -w ^ L»j « ^L^J.1 » 

. £*-j* G <-S>bJl (i £*kJl 3> 

iS-X^ts o"' x ^ 4 ^ <J ^ < * ,Aft Lr*^k ‘b- 5 -*b 

(j*‘ JJ^'^ G £*kJI 8 t_it5” y>—J ! jM 4 a) Ja {£^3 

J\-** J\ p —3 . <* *j>- y* J -*3 -&3 c 

^ J^uuJl 3 i JjS' ^Ull Ij* WIT LJl cIaj OVli. 
4 )Ull 1 .ji_JL.j < 4 JUI <)Ull ^ ^ J\ 
l«i* JJso uvaij # <oltll <!Uil 4il$i LjjJ i 4 *)l J\ 

4 . * + J -3 ^ j^SLi *C> UjJ i^jtOl 

cTJik 0^..pb • cr* -fi^ t) itj-VsJI J\ ^,aa)I 

i*il» uic. jir 4iO_j jt ^ajsit ljl* 

C***iji Introduction ,jJ UT ^ 4zlUi U IJ_<*j (>) 

• <fJll)l Oji)l j* j>i—ill ^ j juti « < j<j 

0>JI ,/• JjYi v-i... a .;. l l ji 4 *—uij (jijVl ulT Uj jj 

ut • ( ix u* • *i<J\-£)l »j»*Jl i Introduction jk»1 ) 

* C »VI J) j\j j l j*hu _jia (jo 

Adolphe Rome : “Sur la date de Pappus” (V) 

(.Amoks de la Sociiti sdentifique de Bruxelles, sine A (1927) , 
46 - 48 )/ Ids 11, 415-16. 



4~". Iaj I JjUcs 

p »ixji <— Sjm ijl^. UjLs jir.j. UUJ 1 

AJLiJbell l» l ^il l <1 * - ■'» jl j‘*g.lL" .,li (jlXj i 4«1p j'4)LJI 
„ . »• ** * " " * 

UJuj . ^h* ^ <&3 4 ^.-^Jl 

Js. ollLdl jjj 4»t <i £*UJl » 4>bf <-iJlr Lmj3 

^ c «JbJb> JjL~. J>- 4 

_. w^* <yuu js*j . cjVL-a. ^Lj ci ^ v’j 

a ■»• Ui JJ-.1 ^ L*b c L-*J -lusw L» ^— J*y <*U- *l/5> 

j ic. Uc . oUjuI| o j»jJ j . jtj 4- — j 

>Xa 3 jt Lk*- sj-« dlS” jilj 4 {/‘"iJ* 

u5j # ( 4*>IJI.j A-ililj Jjity -vl^i' OL.0i» ) U^ 

# 5-i jt <*>• J ti L» L_j> 

^^5* CjL yju ( Js> 4s-jj <Jt)l OU»>-^lil J-ATj 

> <Hiu 3 ) 1 *. <£ )> 

: ( \\J\ U & ) yw 

^JlJI jlj^l jP jrwdl J Apolldnios 

^jb«^-i jj ( L \»j***) t$j*'• jW 

. >|JU^I dUr 






cJlTj « j»>>*I) /"V ^ ^ ‘ c C,J ^ lil 

‘ rf ‘ rf ‘ \f C * , '^-J * ^'jU*Sf ^ i jo • ^ i 

• : yl^4-Vl J»Jl ^ jTIjll ,sU>t ^ 

. • — tf r^lf = rf y Jt = rf > <5 = \f ^ . . 

Manual of Greek <0 UT < Heath ^ jjj-U ' • • 

Isis j^u 1 * £ £ V ^ ajjA««n * Mathematics 

• £ o • ,j& i N*\ -0UJ.I 


aImU <TUl Alllin <iuli 

t jl ' ,j|da»» £■* (3“‘ a “ 4 li 0li_^O i^a— 1 

<» j'-~--i. 1 ol 1» ci 4— ^ 1 _ ...Li <• a •:■. <? > 

.(*) i'JLJi«ur jintliLlstli V^JLai-wJialli^^dl- ('t*'^_9 (x)j 

oLaSUia jfr oSJ>1—il <-^*11 IjLaill jOMi 

4i-> . ( jA iL-i J*-Jil-u Jfr ^ IlJj ) Erycihos 

1 <* jiu*j> *j5" <3 ^ I 4 .U“*[i oi.«.- 

ijjC-tLiJI <U\«Jl 1 ^Ubfci.1 sjfb fi '. <UULl 

^-jLja-3^1 J\ j^JI. 0^. 

\J\* OU 4 U $L* JO Jc- J»3 ) arbfilos 

Archimedes < T >^ (J* ^y* 5 . i 

j f.tW ^ <LjyJI. (3 -i o j U*A <J i j t A» J 

jCill 3 c ^ Ju*ijt «». J13 tspiral J 3 jlsJI 
Nicomedes <> J15 conchoid ^jbdl 

r J*~±\ L>! ,ydl ^ J*'— 1 ’ (*) 

£jk3 Jl *-»—JitJ.) J*- (ji j • S^iUb 
giii 31 lJUiJ jiS"\ <iJldl.3jUh 14 . bbl*> l« j\ 

1 ,yj>>d' • '->—c** 7 o\T^j c-^~^ 

. jiJl < 3jb«Lb * 



jjjl_s>Jlj i buadratrix (*) ^**^3 

4?}tt J\ 4sj1j it i--3 . spherical spiral <£j£-J\ 

J-IC-JI J dJS tK-ijj . 4 fL~St 

t “iijh ^ ^ < jC■ ill ^ 

oL-l^l i>l_ ± JIC—s^l : i^UJl iULl 

Ji ^ *J _^ '«*_*j 4 isoperimetry 

i*4Z* il—all . ( . f • (3 t — X ) Zenod 6 ros 

j* Ufbj j*ji iou. j\ oJju juil 

-k*» (J- . £**» Js^* 4i ^UijVI 
^tfrt o^01 jl Uot JlS -XaS ( ij“..U 4—U 4 II jfLw* ti 

• uS * 4 jeL-rf 4) Ja-Set jlJlit 

4XUJI l«J* ^li : 4-oUI <IUII 

tr 5 -^-^ ^-5 4 ® 4^' )> ^ J* tr®*; Wi ^jt 

^v_—* ji ^ “i (*) 

. ( J-j o ) Hippias of Elis 

4> jlin«* Jfi j|j]| 4#,i,*> 3 ^3 Vjl ^4 xS«j O^J 

^LS _}l «./I-aJI ^ ( oJlTi^-J 4 j 1 Je 1^. 7 ..,~» i j\ ) 

jiu I • #40 47 / ufe j ^0 4a.«.m 1 ^ 7.«t l3 » 1^*3 ^*^3 -^1 

yjyuJS 1 < History of Greek Mathematics 4jW < Heath' 

- m ^ »>Jl « MX j* * JjVI »j>Jl « W\ 



--jb (.(* .O * - i j)Autolycos 

Wrj) o-USb (. f . J \ “ ** J ) Aristarchos 
— '<3) Theodosio (. f. J 

< r) ( T — \ 3) Mendaos 

^ i «j c < US' tjUCll OVlit : <*iLJI aJIaIIj 
iuUI ^ 4 4 .UJl iol J\> fclttl <JUll J>J 1 ci 

I -Al t tW** ■ 3 ^- > 

oliljil ^ OSL* l*J oSl cC^j^* •*-*■ 
(.f‘.i3'f — i i3 ) Aristaios ^-jiUa-jl 'A»j~d t 

UslJ ju_> . (t) tr-^-Ujb u-^eA 1 -? cr ,J = B ^ 

^f}| ^ oL»J^' ) lemmata t£jp* .U 5 ^ ^ 


ho microt astrono « <*> 


j -^r 5_ T j • o\_aJ^JJ t mumenos (topes) 

0 Jj> jviT JS2J I Jl5j • mcgali syntaxis « * 

^ AJU *'./ Jl ( S- 3 >* c.U»jl*>^ ^ 

Jt it• 5 -J' 

cJ\T *J ~*VI U^"*. 3’ 5iUi ' S,l> - 

3 —Jiijil <>. oU*~«>i1 

• ( V*N v* « t#*'_‘j 5 ^' * Introduction • 


("oVU- c-^i ) ^4_J3V * <j '—** 

. ( iJU- y v 2 ^ > lt*.*** J*. ■* 



(( *!»■ J—sJll abeiV Ig-JI ^-lisu 

Jj—tJl j £—!>■ j*> <■—Jit ^ (.{ho topos analyomenos) 

J I "'- 1 —«-• <j»J . (Sj ^—-* c/—& - 

<4^1. J*>j t 0*.' 6 HerxnodSros 

Jilll L^»-_ / dl J (_—fjJlj J-JUelJI oilJil 1^-3 iAsa 
^J\ 4.j ., 9 *i*jAdll oLiJjii dUr £y» -V>l_j JS* (3 jtJl ^jJl 
Ajyfr.fJ) L) <jLo Mo j5"jj odstlS , 1^-3 JsUJI Iji im 

i Jf. . •■ 4 jw~b .4 j 4..-,, aV. 4 bjU-L 6Jd cJlT Ijl ! <Lj *^l 

J?I 40 C->-j>-l 'il AlifllJ (_^-t JLL^JI Jsell' jUtii <_i jlkiU 
J.15" £ <4 jitLA -j>j)lrii-ll 4*i»l5 4 4 . s'. ..,* 

J^jU-^I 4>-jStll J»^Lill 0 JjS ^ Jyu* ( ji«o l _»J_^>L>. 
<3 < W^ ^l\—il sUaji , <UjLu 4_..J ^^*-11 o>j«a> 

ojlCii j^s C..U -1 Ijit. LjJLfcftt Cj* ^y C ^3 * U*^ 
l$s» jt> f j$\ coordinates JIjLjIJ j-'Mi <iL 4lLo>j 

iilLo djlS” jilj . ( Wry <1— ) Giomitrie 4>t5" J 
C li jS *A»-jT iolS* C*U» SjA> o 

4 ■-A-jl'i l*_3 £>-UI ^UojVI dUS o 

<iijj*il <H»jkil SjJii cJlS" t 5 j^t Cio.iJj . 4jLl3cZll 

^3 t ccntrobaric method (C Jill I jS” j* 4— Zj> » b 



Guldin jj-V) j—>• “U-iujJ < —lilXl* <L —Jai ^ 

l JJS « Jb jl—« ,^* jb bl » : ‘Lr'i/I 

4>-L-» o^-s> D° 

j..±i *&J , <H ■£j* 4l*» (S^ djb (j (^yAsedl 

^ ti A-iiill *7*^' 

, (4) 

^ ^ W* 3 j> omA Ji c$>* ^ ^U-,. 
bl : jyl L. Ub> <JUll . c £*WI » 4»tr j 

U-L jjfcfr oi^yUalU t A *j * a ■ <? +■* ^i»4> C->^” 

»JL-*I *315* •Asj . ijljH J^> (J* J^IJ 1 J*i 

J\ f^kai Uil UolyuV *iU 3 j 4 ^— 1 ' 

S>JW,*UU JL* ctU 3 ps ^IjM 0 * 

. °> M 

Ujjj <i-o5V; LP'^i'i or - 4 - : ,,, A a ^ (°) 

^jjd • c*U»jl#»«U Jf ^ o*-^> V ^ c-ilT 

^j j-! a»- ./if *_££> <~-a«J\ oii» je- J* <J->t 
4.,.^- _y» a^VJ Ai*_,> W-At Jjt Ctf j • ^ji 

. \"\£V < Bonaventura Cavalieri i 5 j^A»Vf \jjZ^j\Sj± 

IjJU* 5JL-J.1 A. Marcger • 1 < j £ U J S1 ~ O) 

: 4 j) 

L« Problbne de Pappus et sts Cents Premtires Solutions. 

nr 



jjsr iLo luUI HUil *\y>^ j5\ o5U jTjij . ^J • 
^j|j^Uit utf Jjl—j ejaJI <iUi cij . ^*i**-^l 

dibrismeni <t io>JbM ^ ( J»jksJI ) ,--ks » 3 j 2 A\ 
• iSj^^ £® 4 —0^41 ^ j~*3 totnS 

< ICsOl (i obi AJUll JSttj 

J*— ***J . (ijxC-Vl HSrdn jj>l ^ SjwJ-U 

t /*- 5 ) &. ®Jr* J " <-* dji* «'jj 

^LJI I 4 *( \ju_yai\j dUaJl j y_iL~aJI j 4_I 

c.l .03 ^JJl <JUil o\*j m jlJI jT 

•SjiS* jjvj ylft Ll j~ ^ jjjj&Vl 4i& bCilCJU <JI 
J (V) jjJCjOl w» jiLi! ^Jl-i>lCiU j ^yiJI 

,_JILTS’ SjjlS* OL-L* iill*» CJlT -Ajj # ^7■».'.,1^11 ^_ajJI 

CjYT £**3 4 <LSlll (ila^sw jji* I »LijVI 

oV^lj « .til OVTj < ^UjJI jt f janll ^1 

<jls£Il U-«> ,j*j£J ( \\^ a 1 Vulbert j*~J < ) 

* TV 4Ji—5*1-1 ) Revue GinSrale des Sciences 5-1-*=* ^ 

' • ( *TA ^ 

^rvi ^ ii>-u ^xjuai *v>. ^v> ^ oif <v> 

4 51-As ol j» VI Philon ujl^l *4 V j—»j < 6 jj.l ^ 

. 5L-ol Ci&ibios <j* jf**L Vj 



• «i>0 UlS* jS\ 

J)L~iL U , “^ jl5j # 5Tj3ciil oljOl_j < <olll 

^1 <UlOUUlj 4 <1 lJII 4ftLuaS* 4JLJ! 

L.L>I jlT «uj Oj c iuJll o^UJI Wi l>L.j, jU" 

Ot; <4}^— j 1 *L—^aLU* 

jlLl JjjjaJl p— (. JJiiJl jTlj-1 4 

0 T 4-i'LfcS’* yA £\> A3j > <L«^Lk4 litfi < j^aJe> 

ot >_j_yi. ta . L i .' ‘Lr'^l 4i\ M JLI5' ^jfiL~*.js» 

, j \ . * ^ »j*" ** Jld.it -< U o 

i ca >v 1 icjuai <j y* 4utn <juli ciif isij 
(j^ j*5" <L*5% <t £«UJI 5 »_>L5" Jl Lilt J j2 jt. ki». 

oLj-a»l»jJI uHl L* L* A>. jAJ > j^jCfl 

• yt**Jc^ ci <UI outsit a3j # JLijpVJ 

£. _•* 5-jU jJb 419 yut £*c-Ljr Ai 15" ^JLJI 

L^~i ^ J* 3 4 LJLiJI oL^ibjlb ^LiaVI •4>Ia2» 
jICj^I U**»- cr** 1>* ®^>laV l 

^LaaI -blit ^J\ ^»jjL La jdjI _jt U ^. -^ ^J! 
ctU^ uJ> Uaa-j < Ijfr. ji’t* Age- (J VI y»j«JI plUII j 
-UJUdl 5—AIRIS’ — 4i>AsJl <uj i_- --* 



# jS* j* «Ujjiill <i jUIj <U»LL,VI 5 — 

i *—>Uj £a »!..»■ II li-Ui jT c ti\Ji ijjlL.*1 -Xij 

cilT jib. ( \ m* \*\rv<^- ,>« )*jI j^ gj 

Ij^lwa VLsji “t-jAnll A—J-U 4 JI) 41 .*".+ AaJI <L*>A 1$)1 

» 1 •> • « 

t U^Ij C-*Sj iijji}\ (J viiJbo J lL-i jtf_j 

< ^Ul j cfcr^J' cr’Ji'i 

<uJL*P ji-T jlC» , ^jki j-JI _ r fl*JI (i Ac.jUu ^ ^ 

4pL^>o-1«j sl»> Jl#3 tilli a ^>Ad)l jJuJl (J OL-ib J\ 

il—» ^ ii~au i»ji^ll ^ ljilS* jVjjJll JjU-ibjit 
jLaS-Vl fjc- VI -L_.>lj J5” JP ,jl 

Ser&nos of Antirioopolis eVj*^ ; AjXjJI 

y-a-J ioX» ^ Li jC-l b^piM J>-V' j* jtfj —, £ ,3 y 

eLa-l O.bjil* IpLiil ylJI *_jJI 

, \TT J^l (J ijj®' 

li £7* t fj* ^ jt jijljlsl ^ l—J AjVj 

o j-siC* (3 d. -^i< j 4 ^>jAi ^ l a fi-l 

ubif yip la-^ aSj , <JI U»j5t Lgj jS” ^15iLaVb 

JjjLTj Conics fit £ykflJI D ^jJjliA 

. Oll»Jjillj Oliljla—'Vl £ jb* ti 



*1—Jc- fy» Jjol (j 0*^1 

LjUjjs «Co!j ( X — i j ) The6n c?jl> 1 »a £ 
j£>-, oistdL ^1—c. L*}^ <(\ — o^Hypatia 
%^aaA U-_,«i c_^5j « J j-ety y> (i jj-A-bt vjl^” j^l» 
( y» L* ^itjj . (t ^ta,«..9rll J) ^Js> 

•illUl 4JLiLl ^Js- Igjt £*jit LjL jA 
«JuJb» <Sl Jo IjJI £=~ J l*JjJ i « ( Ja. «cell )) £j* l$Jj Laj 
<2> Jo jjjvJj LJliSj jL ' < J\ (_>jSl CJ 15” <■,! ■*.*,. ..II ,4i>. ..all (j 

jS” y)l £>•_£ i* JwiJL jJbci jt J.s>7>^.> £ ; Ifrjt 

<£ j .^15 J> J tr kijOj ylc- L»t. 

^liUaio >>_jlst)l ItflOj { UlT OAiia «Xa» ^.a.lk> 

Synesos of Cyrene w l—<y j^-J'j —~* 

VV- Jlj*. ,y yiU ) yUjjjSJl (A) 

) °j^ (s° ,, “ i '^ %j* ( ^ ^ X j! 

^ * 4J ^ ) £^-*1 U oU j-» J ( £ * V 

-l5j ■ Pcntapolis 1 H \S^ 

<t.« >< ^ V^>ti j\jj -U->j bllaJ- N 0^ <7b Ua>- ^ L-lJl J-*oJ 

obUaitJ) o<Xfl> ^jA t l\X Jl ¥M 

^ ^JL-uj « Ifr^US Qj Z flU ^JUabJ* J t bo b^j^ 

^cjpJl o«?^ j^Ua) (jL^* 4 J (jl j** &£ ^**aIx!| 

= wlla^Jl \Sj> • jZaJjA - 2 $}\ {jA j*j baryllion 



•_■ - -« Lilj 4 l«l_ .flit l$-9 ci ^11 ( \ — ® «3 ) 
l$J jlf •Xsj , i\o ^-•*’ l*oU - .i : . - l 
J 4 *'^ (>• 4 el—ill OLibJli Jil-Sl jy Jjt 

<_—<jJu (j (_lj -'•*• »jis L»“Uy> i—ifti -^ji 

jUCi t <iUS (j <jljf> V_j 4 it jll (i j-cC-^VI 


4 JWI j^11 J» eU^I 


<y. . jo 5 Ammtoios 


i lift j (jJSj 4 ( \ — *\ 3 ) Hernias 



Jil 111 t)l^" l®lj 4 .-VI 4—jA< u . «i 4iOj 

L be. 1 1 1-* 4it 4 4<Lt * >» Li 4-1 p- 


4 ^^J»L?j'*i|l. I £Jj —t 4*1 jt yll OL—-slijll ^t—* 9 *^J' 
-*"1 1 IJl& t_S^frj — ^4—<_jilj 4 tillaJlj 4 'A^ll J 
oJi—ir jl5j (V quadrivium ^—-1 ( ^iJ])Ul —Jl (j 

<<U-?»7.. a oW ^ • jXjjJl '**4! Wl* Jjl = ■ 

lObu-jja^l ,y —^jl 4i>J U~Xu 

| ^.^...:<X^\ 1£jI£JAj ojfc » ul J-*^**^ 

• dt£*'***■?• u“*^' J-r* ojfc*} ,J * 

_y» quadrivium *JT Jjl (*\) 

= , _y»v s*\ -«X> ( N — *\ 6 ) ( Bocrius) 



( \ — "V J ^Johannes Philoponos j> v jl£ ^‘1^ 

<■ (J Jjt jji Lajii 4 Vjt L» J ^ 

• 0 ^I»lwjt-.JU. U^J; ,^ 5 *^ 

U~>jl-*-* tJsedl 4JSJ : LjT Jl j*yi 

*iJ-?k | _r^ 1 ^~ L * Cr* *_j- 1 ^* c-st^l jl a _w 

jJj > 4-13*11 cik l«iOj 4 ajLj yi 

£*.? . <*>15 oik l flV a...,b jOj ^jladJIj ^1-II 

’ Sr“- J J ' U"'jl<X* y* ■ b . a$ »3>-l j jJLj jti | -1--*'II 

jjill ilji li>. ^. h ,a. ' . > wl ^ 

*Lftj ji sLjjj »L—it jTjj «3T [z&lk:.,l , ^>1 

qM . jt 3J1 j jJI jt 5JIU_yL-.j^/l jjdl 

»U>jt > <L«j_jIS*^/I (j VI jjwiLdl eL&jJI *Lwit» 

y.U» .so>- -US . IjoT eUj y> (.^51 a ^Ciil j = 

O^^J 9 " ->' ^g* J** >*(ft5\-ij) Archytas of Tarentum 
•(Yo\ < ££• t £Y£ ^y> ) History of Science ^Isf* 

John the j * ^y jJ>Li (\ ♦ ) 

cr° * JjVI *j»JJ * Introduction j&\ ) Grammarian 

5-jUJt c^jbXa ^ Li\yvflj oW”j • ( £A* <£^ 

« /lit <U-» ^l*i\ ) Oj^as. oLfl^ .All jjaci y 

• . ( av y* < \A 



< ( rv* ib- ) Priscos : Jj—AiU 

Jjdl.) ( " > Oi plutarchos ir^A^ 

Syrianos —- 4 ( **—*'* 

Domninos of Larissa < ‘ ( ' 0 <3 ) 

Prodos the Successor <— t jr^Ji c ( * 0 <3 ) 

Marinos of Sichem J' ^ 4 ^ 0 <3 ) 

4 Isidores ^-jjjA.jj.1 « ( X — o ^ ) 

I>.\j C Zenodotos 4 Hegias ^Lsc-a 

4 ( \ — ^ O ) Damascios o "J 

jU>j W> • jV/*\ a -^ W 

JU;VI o- oir or) ^ 

^Jb OVT ^>> t ot *>. 0 V) 

. U_La \J\ 0^1 O.J& o\£* 1-W> ^‘Vl <( n 

jJS _iJt U -^>^ T >{—AJ1 V- J' 

(( jJj\j-jb » «^cjU»j ( T _ \ J ) Plutarchos of Chaironeia. 

<_i,l cJ\fj • J.V_Jl J l cf^i ^ ^ plutarch 

;1 _y»l » Asdcpigenda • i j^~^ 

l__$J SywoULl \ _ ?\>y> I— OJ '^ tt 

, <* 

o'^ j-'-h 

. UU N o • 


\v* 




Oj-utll IU^>. <j 4 jjll *L*j J-JLj <j 

lijt-A* U eLc.j/1 ^p* y 

Vi 3 ^! 6 ^J L.T ? tfjf&jZJ jt ji 

O '* 1 t/* J ^**** 4-9 ^*^9 4 (_g. rtfrt . j ll <twl ^j*. <_j yj 5 \i 

Juj 4 JI 2 JI 0 jj» j| j\y\ jAjij ' « ju^jM » 
Lj»Ia>.1 yL>y LjIT 4jj«a^C^VIj b?t _>-C» jt ( p 

cT^ 9 -^ ^ cT 1 Jn* 4 L U ji (£y 

Oj~a3\J\ IjJ JiLj jj\ La* J\ Uitfy 4 yJ+JL* 4jJ‘ 
4 l — T (J 0_} - 'j«Aj \ji\£ j^ljJJ^MiVli , ^S\a\ 

*LfrjJl y jlf 4Sj # 4i (J j,j 

*j-u£l/yi ^ J3S/1<> jb*l I^JUr a jji 

. cr'-?J.? A> Jj l J Lr-Aj-*-* 

lu . j w* C-9_^Ji (iUi (j A*j ^J ot 

y 4 _ lUlli^ LLJI ol_i>L jll <3 

<J^L>^ 3 *y| <^49 IS j\m u |»LlAl ^5 

^ry—allt ^ji 4. oJbJbJI 

jtj tj/i -V-OJ jl Jjl»- yjLyj} 

jlTj . J«wil (j yJ^l»\ <•> Jai pL>-1 { p 

y oSj # Lftijs-J y _ 7 vi.^l j J2\ (j 4_*otT^I *Lfrj 



Ji5j i 4UJJ (j jJj *cOj Lycian ( ' r) L? «J 

^1$ lj>ll< Uf l> ^ AljJ'f* j JL 

j—> jL-»j ^ j’ ^ ^ j 4j ^ t>* 

jt ^ilJI jfliu jljl t (Ao O 4T15 j ^^^1^ 

( (I oJbJbell <L> J»c«9> 3) 4il I4><X» (j l_yS-lju 

f J^A pJLf £>V jjls Jk3 C3 J «-l jS 0J*jlr ot li <iLs ^/j 

^Jl <Ci^A4 { J^ jC-iJlj <J £>-A» ^atls liUi . ^i>lj J jT 

otT <JUil ^U- 4^-jJij dUkll 1^5’ 

*■ jJo yt <J»L -Uj ^Jic- 4*^3 l«A$Jj . CC J3> 

£j*. t ^Jjbt l^Ifr >Ai-t — jIj 

^ y^t, dUi (j L-JI c-U3l ^1 d.U^Ull 

jyy *;OjT (^y 4 W 3^ °^ j} a aj> dilal ja 

Geminos ^ , J X — t J ) Eudemos 

— cil£ b. (. (*. J \ — \ o ) 

• iJ^ l**» ^ J$~* jjit 4 *j4aII 
^iJUbl K_j\z$3 4^J . <U —Jl ^yj —U jLa OJ^J 

^ j^yt Zj±m1\ wsifyi .u*j <_JV3 jjssj y (NT) 

,y» lj»U- <i~* *y> \>*j <• J-°y' **r*" J® 

. -■? < (jlT ( cr -»-_y*> ) Jala « U~»T I_I jZj j*a* 

• y{j* l~aJ < »U -Uj 



i ( ‘Li—.JU* ) Data I oLkJll ». 

d'^JLlSt £yt O jht> <>W»U»;II' <1UI1 

. <UI 

jj—c3 li £•* A*"** 

_?—**j < ^-5 O^i ^ 1 t /°'— 

Uj^ i (• \ — vj ) Simplidos j-jjXL- 

UCjUUUj jJ-^alT *jtS *1>1 yi (Sj * 9 *«* 

jj-JulSt otf ^ JjS‘ <llSll > kvi OjPj 4 cilUJI^ 
Cffidan L £Utt dlS* .£? 

, Lftyjafr ti Ju>j £r* O'A’J t5j^* 
JLJU Ci 15! ASl 4 4_*jJ>lS^I o _>o-I <di>Ol» C«4» 

J yyi,.j^ll.:UJUJl JLjjJLI ^ .iJUII j jSII *>* 
> U^UTj lj">^a;.i uL> ( Js ’• jlS* UcU> ^jdj £ t-»T 
£ Jjji ALi Iflfr v—*£0 AS jlS* ^jUJU 1 

I_(]l ^ ^'SJbJbJI ^y* <LO Aa-^la H 

!»..«>• o.t _ Jr ci!5j' t5j—Cjla—laj c^ > j. 

LT^ji-5 cr'^kjj—“* v*^ 9 • (3*y> 

yL-* ^-r 5 cT ^A 1 ;* ^ •■rO 4 A*-0^ J—* 

, Epictfitos^j-^^jJ 



^jll isLiVb^ 

jj—211 ^ J^l ci^Ji <j Uut JL* oils' loft Jj 

jjOjjAjj»l IfllaJ ■e o L^ k .-. i n (j oJu Jj>- <i_ jJl* ^51_I! 

—«JI ^jJ^kjt aO_Jj"jIsid6ros of Miletos c# Liil 
4-—-fjl UJLtt c, Eutocios of Ascaldn 
jlf lujj . < u > ^j»LS'^l jMil Jb 4V cJ(S' Loj 

>• ^Ic- 4.„•?&-.Jib -iA> 4.: li:U...fll| j^. A bj 

^Aj jlS* ^All *Ll V ....b L~«>- ^»*^l 

# d*A>l j}\ 4»_.t»ll 

_^aii jt ^ VaJ 4 ,^i»b jll fa* o jS LJXJ AiJ 

4 (jr'Jik f* 4 j-euaL* L~*&> jrffl J (i 

4 Vr*^ ^ *!>!_/ 

Moses of Chorene y-jjj -<*J1 is*J* <3V 

Oji AS 4 4) jAI^J-Vb 4Z»«iljA ^ib- ^JJI 4 ^ \ — ® (3 ) 

^jjIj ylc- elo (J Lil^1 D (j LLT 4A_«j^b 

4 « » J* £\A J Ojb* Al jj . A^yA-ill 


• »^WI ei* (jUw J£ 4»-jU- Lr jj AUuJj (\£) 

• ur v A^r > ~'- } \r*yy,skj 0* J'-h ^ d^*i '•** 



'jAaj) ‘CoAsfcILail Ajia ^j-zAJL* ’ J^-aI J> ^1p 4^ j*> Ll 
S__ r iLJI 4)LSll> <c* J-^sill sjseJI ^Ls> aSj , ^ 

LUj 4-1 jfi- 4 »»jT ' li JaSs» <10_J ^ili j—Ji <1 -£>t ci 

iXJik u*- 5 «3 ) «3L^& 

OL—=J.b <*1 p ^ f ^ * i3) -A ^r .vl ® ^»LJI y> 

t r^LJl o_^uOl 

i <Jjk ^ (( stil i> >_)liO 4jlj^Jl A olitl i c. L: . : .il 

jy$ Js. ° B) ( \orA < J. Walderus ^jjAlIj ^ 

. <—LJI aJUH Jp 

< i -^A a;-‘a^IabIL j> i_)LO 4*«I» Jjl cjIS”j 

Federigo _^_jAiLjS* Li—Si 

- ■ j*e> t jjl-L.,-i ) <Lilij_Jl ^p Commanding 

c Bologna 1 A jij> <jj c \oA\ Hier. Concordia 

tilli Aju . IjjJI (jA<iJ <LlT 4*-L JjI Oj^kj , ^“V*- 

jj} j luJw blA pi Lap! aSj C JLSa 03f 4?M!> 

4 i tlj_p-t r j Friedrich Hultsch j* 

. (n) ( \AVA — ^AV‘\ 


( Jsis 4i_>iA jljiJl 4 >i fl. ^l Jlai I (\0) - 

. To*\ ^ , r\ oi>JLV 

— ^AA>tA JaO C*fc> 



<fXh-C .* William Thomson j J* ^LJj 
^jJl jjAill i j—ulit j J j~e>l 5 ^ S^UJI 4 JUII yU. 

\\r* i * jUjl* i ) (ijJseiVI Jl) «£*>■J 
. (\r\ — \rr ^ 4 ^ aUIi 4 Isis <U* Jui 

{ J^t- 3) : Adolphe Rome f jj oaJjiT 

J d ^K.n-vll J j * j 4 <~OLJIJ jjfClliil 

4 \\r\ 4 jlCrUII 1 01 JdsJll <• . Studi e testi 

' 

^ ^ l» jJ\ jjA Jl 4 4 ^ *aJLs«JLI 4 Isis <k. jliil 

£«l sJl 1 > ^: Paul Ver Eecke < 5 ol j* Jjj 

4 \\rr i Bruges 4 <j 

•A_*»• jT 4 ( $^0 !je> .4 \\ -*j_aJLl 4 Isis < 1 — 9 m J&\■' 




£»*jL J 1 £»-j» ^ ^ *W ti 

jju Jj! ois*j. l. jjy J \j\ 


J^JUUjS* La<CJJT^l)l <Ua>jldl gj'Xi* 


^J >ul2> U*5 jiul • Oil jJ) O^b*— 

Tannery, Mbnaircs 151: ( — \ ATV ) 

• ®\— OV « \o at >.11 « Isis jlsul. 1 243-327 



0\ t &' 

4 _jti ji Jjt c-ilfj . ( No'N'n 4 Alex! Benatius 

<—>Uiji <j.Jfl!t j o(3 ^" •• * ■<* 

4 ijjijS t ) Edmund Halley -Vdol L—«?■ ^ cr^' 

*c»~~yj c^ 6, 

i dL_~lJ ) LJ. Heiberg £• L#>*jit 

4 4gca. o X*A ) J? 0* • O^V 

4 \0 Jdsj.1 4 JiW -U—so 4 \\T\ 4 

. (nv^ 

<_£Ul <CJ>y. Ui” (( <9 b 11 3) ^ jjU £>S j.lT • 

^L> L* 4 ^iujrJ J ttrAlij uJ*Lfr (i-'J LjU* 

( X — \i J ) Nicolas Cabasilas —;—-UlS*. 

Theodbros Melitenibtes crr J^_-ddJU 

*_>bO 4jb_^ <-J» Jjt ti %jl±a o£j , (x — U j) 

LU U J5j , ( .\orA 4 JjL ) « ^^-*11 » 

a ...> a.-woJuJu>- 4j|>ji 4*J» -Nicolas Halma 

pj . ( \A\n — wr i ^jL ) 

^ C-L-S j£j 4 \<\r\ iud ^ '<*•*j J 

c mr _ ur\ jlOtfM ) JA i oVUU J)^ 

WV 


jJJi »r- f 



C.'.rv**ull f otr ^ 4 YA 4laJ.I C Isis Jilt 

•sj.'JI 4 »,.ia.il pjj*,' 4 iiia |» J&J ^ \00 ' ( j^ 


... Joseph Mtigenet Oya 
• Jj < <J j*Vj <-»^--UiS"; Si'cJIS* 

^-.jAiu.aSj < (^ly fK«£ 4 cs^ 

.4*lil>jll 4TLt)j4 (jjkJI.^ ja ' s '...* L*_j . -tfUIJ* 


(=V ; .T*1 U J:) Isaa p Argyi^s- ^lj 

C*J* £k J '. dr^^'C-^ 

4_«.i>ll .(jt «Lili j Jb £>j* ^Xiat (j ^Jtoll 


^yJ.I.. .^*«AJat. «_>ll^f “Lab^Jl 
l . • Hervagius : ^j --^11y» 4. Jjb ) Simon Gryneus 

iiAc-l & bk~0 jbJ» o. ( \©tr 
Qratiosus.. ,4 jjj)b[:) . Franciscus Barocius ^ 
jUjOiLjf v?sei_£-L_—A©)\*4 Perchacinus 
Gottfried Friedlein; . ( \ oVY 4 'jjL-> ^ 

..(■Uvr 4 d]L_ 2 J,' 4. 4se£j ?. .6 \ © | <2a»b 4 <L»ii <*J»- 

ch^J* 4 ‘Usi^Yft'V ) Vuij® 4JoJ ^ J_ya 

. ( Yo*\ i ♦; 4isftbl Isis 4W* 4 \^£A 

<c:,. i 6 H 4i^objll go tJI ob *1>I Ji II j-sfclij 



aJU d VI j*^ 45 1d* 

d g-J>" '*'*>■ lyt ^fllJI -ihift tiLi^l G15* «aSj , cyj^ 
i,A^J\ jux. d ^ Ju jjJI ^taJI d d' d^f' 

aJU- j VI 4 <Llj}U 1 J-d* ■<Li js-VI oUJall 

JL_M.^l..i_—aJ ^j-\»LtjS”.'jw^iAil UlT -iSj y 

lil 4_?l» j 41 \ovo —*"\'o*A ) ^"1)111 wljdl *L»*I d 
jlS" ^jJI « £»UJI 3> ^ ,y Jd 

. d' ^ <-ff ^ ^ 

; T 

4 Jb-I.® i_ - l» jjt 4<U»L*~U ^ CX^t 

*LU pkfrt ( X — i 3 j)l ; -Oribasios / ..q-Jjr'kjd J? 

Lid 1 * jr* 3 pd * f ^jr e - ^ 3 ( t ( 'P -r^! *4^ 
d d* 3 jr 11 i,:>L d 1 (S 4 - 1 L -^ ^ ^ t“ U d 

. , • ’.* V ' * • • • U • * 

-uLd j^lo-jj d L r’^- , y.J- ?l **$■*.• 

J>l_JI y» jlfj ^ ( T‘-t- X d ) Galen' 

At4 j"UJ J- . -efV' °j*~‘ d* cs^d 

*Ubl j*S Afitios of Amrda i54^>V' ^yyr^ (^1 
> ,.; , Jm\ ■ Zyi.\~» j*aj>i\ 4k ,Jt " ‘ u V - ' - ,,, T archiatcr 
^ , i\ jUUJ.1 < isis <u» f d" jd* J —■ u22 i 

. \<\0l f \ft U~J]I otjvib** » jl * N°* 



^1 tli-sui Jjyi ^ CjlS* :; Jatricai Synagbgai i_JJI <j 

fy-? ^VMj i Wlb‘ V LJ1 jU-« 

t(>^ Xfr 4_oj4 jll # <JliL* 

UijruAa jlS* ^11 <W>JuJl <JaJ|.^g^jdu 
oljM) 5 *(Jj £ UV^I ^L«afl 

L> j jt - jlS' iiJj ( Lfb yll 4 .all 

LU •airl tfJJl. .^. jU^^l. ^11 b> 

<Catr>««ll J oiljjjl' >1*11 j ’— «V>4 ^Jl ^ V 

ipod — 1 tJia-S «3Uj>- Ct^j . ( 4-Jf- IjU jjdl 

e 4**'il*sUaui»i £ yll d\li jft JS3lj 

f*\r 4lJ <^11 r\\ 4*X»- *L*t (i stLfr JkSj 

Jl jl__j3^i Oil5j <t-:.-V.jU.iflll (3 quaestor '' *“«'- 

..! . ' •.'. . 1 . . ■ i .;....- ^ - 

. \{' TX <\\ I NO _ \ oVULl jf lull J-® (*J 0 A) 

V j « l^w »1jsfcl (j)aA3 £• o \ — It f 'Xo 

^,5 1*^ • 5JIa* TV jjt 

• « t( <JU* v Uf » 

YT\ jjljii uU^ ^ (\\) 

♦ V* * VT^ jjl- t jk*ax 

^3 V^J A **U>\ *k» \ £}* v>*T »^3J 

uiki. UJ A\Xu» fJLY Jl Xo\ _ toA 
• U^U | OlXusJl'y^ljl Jc A^IaII J*^i 



c jlxll dUi J\ OaJLI 2j1*V Ltjj 4 JVI SjLlL-V vib 
<»*» «*> ^ ^ ^ •J!r aA jlT uSj 

CLS-X J* <Mtui a5j . -lJ, J* Jk» jUj*.. 

tr-> u J* s -c-^ (*15 

<i 4>Uj <ksJ dU-iT^ <-S"LLiT j <uj oisG ^_j^Lj_jt 

. r\r.<~. jjj- ^ aL _ r z*i\ 3 ^jUI J Jt2Jl IUL, 

• <rJ—Sc- «>l< ijjLdj jUT jt ^j»l jj- 

Gc6rgi& CedrSnos _;Jjib (Y*) 

( «r"* ,y^l <#!•*» J ^t>Jl o^' «Olgi ^ £J ^fJUl ) 

«jt ‘ \ * ®V AJ^«» ^S»- <«Jb*Jl JLwt ^JUJ ^ jlS <_«>-U-0 J*J 

• C*>t*t jlbl fj^y. ^SLUJ)-iiljJj 

ob • <£y* >*5 ( JajJLl fl_all ,jt» liUit ft ■ 

Vj *** 3 .-■■>■<» <1^J <J-» |*J j • ooUj oji>- o5 <atUJl 
*~**ry 0 s ) tt *i**i t£l j*y. «Jf-jJ't «*« (Jj « »U»c 
Li» oi! , (The La it Oracle Swinburne OJ*-yjJ-*“ 

! 5jl$i> jjX-Ull ^j}\ 

^yj 3j|j« OilT ^SS j^ii t^jLill aljl I3lj 

‘Herbert William Parke iljVjpL]_jo j>y* Iji Jl <JUi y 
jliil « \W ajj»~S\ ) History of the Delphic Oracle *»UT 

Jlji V f l_kJl dUj Ji.j . ( XA* ^ , \o aUI . /rfj 

Heinrich jj jU> cib jJ^ua 4i- ujj oSj < o...rh ^ ^_jjf UiU 

* NAY — \A* ^y> ) S<c«n Year* in Tibet <*UT Harrer 

. ( mr 


\AV 



4 £>*Uj j'ill el)jTi l* OLJ iJ&J 

' 0 j eUj Aju .^1 ^4 aJ ^y> jMJ L Lit 4*lfr (JAj 

^Icl 4 ATjll jULili- oLdll jL=r..JLl j~»Vl# 

ljj|_ *js 6 Valentinian jLunllSj Valens 

ti.*« aSj # ^aJL < JL LjG>-_ 5 ^jwLi^jt Ob Ll'.' * . 4 
»j»'j—Jl jlll ci ,>»jN ^ jjT 

-L^kia—SJIJI AT^^II (pt L e_,Aail 

<1_*<»i j+t aI aT^Li a__ji <iOj». y”w *" 

' £♦* AL-r ^J\ J»- tl)L* i y»‘ A-3 A>bC)lj t_JJI 4 IL**jL-» 

AAjjII Jlij VI e J& Jl-5 Jli* j_jtj 

4*st—Jll ylc> 1-25 AS ot J*^b) . A- o c-—-1' 

l*jj aLLJI ^1 t o.LJ_y^- L frJL Lii L5" 

Eunapios J jjii J , A-je^pLi* 4*3 JaJot 


OV . AH-p^uaJ) <J£Jl J» « jfiLal) » <ar (Y\) 
olT Lj'Ij J£»Jt> J-^=i jj& (A A_ 

. <*j JlaJl <*j-uil <oL«Jl ly-e*) i^l < J >»-‘“I U J— 

jji^jsO vJle») A^..... *2 Jl—*J5 C-*l& 

5 j*+o j»i\ j*-T ^ o.>*Aaz**j V (A * a*£» 

^ J&J u « : _ .,^» u^f Jjl—^ O>Aj uW l* <jUIi 

• J-eVl Jl • A—'«Ai» 



^ ii p ( \ — 0 *3 ) 

jlTj Ajj«uC__—•'i/I oisti* <j Zen5n of Gypros 
Magnos of ^Uai^l yj ^-L A—.Jj-UI <j a— iLdj 


1>-Lj jj jl5 *j . (Iatrosophist) Antiocheia 

^ <jWI <3 (3^ ^ oL» *A3 _j . ij^>3 

A—.UJI (jiU-J i 4 *>j tf- £TJ_ jr^ 

^11-' 451 ll ^ jls! (jl ^5 £ Lj jOi ^^.... J lJ 

y e. OjL-£> JUI £,il 5 " A-Jj_^J li 4 bar.. OLj 4,. >- .,.^11 
1*1 Lit , A)jJjJI dUUli tij Aij_?l»lj-aVI tj AJj^-Aa 


<jl_:5” aJI _a! ^Jd! Eustathios --jt 

^jjJLaU UuJL-oj l •XuMk4 jlS” Jiiid Synopsis (( » 

. ( * — * J ) 
y o 6- o - ^ ^t 

^4 J.^41 }U 4 Igliljj (j Ailil jr«>- (£ t_JaJ 1 ti • 

1 I^Miiu atIaIS' Lla *3t 


j ...all y j*i\ j —**-T ^ (f'f) 

,y> 5jjAiC—--V' wi«—1 ) .Jl a^j^rJj^r 

UU^ij " aJ> *jUI jU_«- ™ J* To ^ 

Zfindn of Cition y Oj^_j < A^SIjjll <j^“y J* 0^*i 

JxUJl jfLJj 1 ^ j-xJl Oj^iJ f ——1 ( • f * ij'I-i J) 

. ojj* A*r^. " Ul . <jy. ■ “ * 



*lol (J C-a-*"l AaI t jU J>- 6^5"UeJI L$>1 D 

^ fji, ^Jji yjji ^JU <Tr) Jun j>5l/ 


Ol>t5” cJ<A3tj"l ^JJI ^ lOl-tel ^ **^1^3 


^3 *3l -i 4 J L» 4 —Ul (_jOl ti »U- l* 


•U^ileA^) ^lk-it (31 ^ J~> AsJ p v—laJ^ Ailfr yll 

jir .iij _ ^uji v boi iJu jia satu ^ 

^jjud^.1 Jl jSl ^jJI jl (i-JI Ji ( tfjjjJijl jrjfr ,v* 

jO ^ ly- 5 *^ 1 J 5 -? 5 D*-^' 

^.>•1 ^ ^Lli'id ^yiuST—3 i (jj-JlO Uj ill*!! oA* 

>j 4 Ta>.i I*.* *^i(JUAl(3ji<(jyJ^' 

J .^* 1 ^1 ^iJU- AflJ & ftJll JuJI <J*I^ 1 A**».t la-3 

J»l JU c^^L* ^jl <5^/ c oU>^1 ^ a «r .rflj jJJI 
C^-^LH 49taflJI : i^JJ$\ ( ^e’ ^aaLaJ , 0*1 jTj 

( LiOjJ Ajr-aaJI li flV i <SJ!j *31—*»*i/l < U«-J» 

.GjiJI ( jfrlj J*^l ^3L*»I C O JUJ JAjlJ ,y>>l 

JUH 3 * ,jc Uj~~d JWl Jj" (™) 

Ifi^ad (jVJ” ^jdl * (J_Jai>UVt ^ l—j*V^ jl 
J*fl fcT'jc—^oVj • jiH <i j** 

^jSVl *Sa Uj*- v-alT <j’t ,j-o jZii vjl liW * f aj*a&i* 

• U“i>, ^ 



JA Uj llL-J (j el>. li 4 _I yl ll <*»•jlll oJu» 

iJ-3^ ■£-“* jU j>. jlf JuJ ‘ l^i y» j&. 

£*"* jA JlTj £ <m2*j1aj 

Of jlS"j t j>-i jXuxa jT oCsJ 

t -c* ii .1 ^jjl J^l Jl 4L. <j ^ tkAJI 
C»ljL.I ,j*jL JU- ^1 ^jwL jjt jLlt a*j . J»l 
<iUAj ^ < IjU I jS .b* <uk ^‘t, kJ ^ V 
. Jr** V »_JJI J 4se». jL»j ^i_jdU <LL- 
• ® ® otT LJI cJ—gj jjill tlfVUilj 

J^l £ <JLJI 4lUllj , ne — \' Jj-4uiJI t Jfi I <)Loll 
4>*^S|I J 0A — XA Jj^aaJI ( iLjLJI 4) Jtp^l (_} XV — \ 
J~*Nj t>r^* <i *V\ — 0\ J \j^aai\j i <L»IJ^aji 

^ 0 -?*.- *^ l j**' Olji ^ e^rtC-j ^ y }I ^sjj 

4« ... if * < aJ Lj ell elJbJI ^1 j»t (J itlLU! 4llallj ^ A^UII 

ilJtl J 4 joI j)l 4 JIaII_} t 4>jJ j- --.al l' I j-^fl.ya-j. ._.. -v.. 

. <j <_UJI ilLJllj , ,|JuJI ^.ljit oAs*. 

— \ Jj-aaII £ > 4J-UI ti <-oUlj 

ioUl XI — xr J j-aill j 4 pjJI JLa9 J £ XX 

c»lj«illj CQ^.il (J <oL_Jlll 4)l_ail dUjiTj 



Ai 4 \ ^ l )j ./Jiflll 4 4jL»allIIJ , I*All i_*$l_^ij 

^^UII (j 00 — X\ Jj-<aaJlj 4 4itekil 4-iUll 
OVI^llj . ialsesJlj (iLljlJlj ((^JJI» _J oLXDlS”(_J^6UiJ| 
^b ) <_~yi Ol^ll j \t- \\ 

cijj_>• __ scj 4JDioscorides 

<*LSj , 4k_I' 4>(3 \® — U . (tU^JI 

4 a. J ^ # 4^5*Jll 4i ji^l (j S 4— >oL-JI 4JUll £j* *J*~0 
al l al lji ^ ^ So jpJLa { ^)__ ; «1jJI 43litl °y~ c ' “kioLJl 

jj^JLiJIj <JUJ1 j . 4»-Ja*^lJ y-allJI (j j 4 joUJ1 

<UUllj W 4 _JL-LlJI 6 lj9“*yl (_jll ^1 4 <ukljl eLit^/l (J 

O^kauJIj pllajJI_3 4«»u*L—<*^li3 4-«»»lsiJl 

^ J j~a3 < J 4j_^»AJI 4-£-j*^Ij v->L- at ’*i|lJ ^ ^~a3 OV ^ 
Ob>-l j»c )lj Obl^V'J ^Ijll 4)Ullj 

4 _.bUlj . jjkMj 

jj -T J ^LJlj . <i 

<1* III I j > ^UuJI l)' — fl’V>l (3 4x)L*JIj . ^lk«31 

a. -a llllji i ^Ijjjl OloU-»flJl t3 i3_J— 

obi jLm^VI li j_7~~<Jdl 4lULlj , S_£~5eJl ti 
(3 «3j—fcSJIj Sa»«IjJI 4lUllj , “S^4^-aLiJI 

. ( V» — 0\ ^VUU C.C.La> -\Sj ) . £\J 



\»j£i C»VUil y OljJLJ OVUll *JIa 

Ulco Cato Bussemaker ^TL._ _y < _; y)|j L'tijJL 

jtJ Charles Victor Daremberg^-^jb^ 
s* LmAj 0«ij „ ( \\\x — \Ao\ x ) 

. <UJI y ci jS\ jAy* Auguste Molinier 
« » J* ( Uvr ) 

J\ SlA*. oVUL ^—j J ^JJ.—,L J(J T w> 5 jwo>»j 
Eapomw .Jjdl uJJI <j <;tf < ^jJIL^jT ol 
Eunapios^j^M Jl SIjl^. J 

i_>b£l <*joS LljV oU.y Jl kUVb <ilbj. 
AUll ^ 4 -ijV Obljj 

^4*^1 oLa-^l y 'ky.Jt. ( \Ay\ ) jj-jLJ!. 

J—^ flA4 6 * y v 3^ 3> J « 3) y jO 

. 5^—n oijoueJu 

dUi LjK*i ^1 CaIjjII jA 2 j| Lb Jusi^ AlCj 
^^ lJ, i d»l_^ll 

jj* *iUj jjb (Ti) 

9 « £4UJl # »_<br <U-j— a7 J-i <JSi y jU^J iT m _y^L» jjt 

' 4»JX» ^ 4—O jiii\ ^lail 



0 JSI\ £j» liJI uLaJl <J <JJI aa_ / C» 
jl*».y 4s j** £yt <cJU ^jkir Lj ayaJ! i £>1^1! 

xr** ^ ^ 4 ur^J J- 9 ^ c^'. ^.A*?- ti 
. l*a JjV-kiyJI *Li»V/l Jjtj c LfijJ jN *U»ty _y-T ■ 

— OUJ *1>^j (j 'j *jjl oly Ljl -Asj 

•1»U>-J^I Jjiiu £>-yj t <JyJI_J 4jlijJlj <*U}Ui 

jjSJ* J 1 ( \AV\ — \AVT ) 4-Jy« U_^ ^31 
■X$£- jl»l liSlj (J OL». j$\ a jj> ^»jjt j£j jy.^LJI 

U~* AI if** 1 . J"-? 4 ( co * — iM ) -k^ 1 

Ot*P" oXf> (j Ul Jij t y *lillj £»LJ1 yi yiJI (j 

»<Aa £*-y_j # Siyli* cly>.l 4J_J}UI 

X_4*JI ^yjt-*— 1 L)jJ‘ 4-i jtT C*Sj OL»»-jll! 

^ylijJjj JjdUl OlSMJI <*i CjI5j * l—-J 

. OAiwi JljT V 

4»lfr •Aa^cI «Asj ( Lilly OlT j C jll kjl^yOj 

jyyjl Jll»! ^»j>-5/l Jtukij-JJ aU»^! y» aUI&VI l y iM _ 

^yjly «Jl ^jjASLXITj ( \ — ‘V J )Aetius of Amida 
LmIcsI ^yyljb j ( \ — *\ J ) Alexandras of Tiallds 
. t ( 1 — Y J ) Paulos of Aigina 

\AA 



^L__c. <]UJI (3 j«JI jJI 1 

£ I j^S" “Ufr ji-V Jj 4 a) L-Lt «taij ^is £ ^1*1^111 ol• 

ufH, 01 ls-t* Jr* •**■' ^rlJl <_r'Jir*’^->-^ J**i f*V 

^j, l ^j» Stephanos <IS Uj jj ( T — ^ ,3 ). 

^j. *_> yS\ JL_$j . ( r — \ ,} )Basileios 

^.L>1 ,y, JS\ i jtj JjL» < j [-jjX L-£3t^ 

u»j) <ill!jl» JlS*'jJ> f «*L*jjV 

J 9 I ^yt J« <i l Lj-jJ I : ■! 4 J I fr- ^JjJt 

J^ii AxoLiJI ^®jd-'j CaO £c» jlAllljJ , 

c -_ij. -Jl dLl»\j c t ij-jy— 

_t3_5 c <J> l*j jJn- ^JUII Jyill <i tjr^Ljr^Ul ►LUSb. 

t <-a^I II yOC- <j ^»_JaJI b>l-X-* j^asf 4 jj^-1 QjI* 

^lc- <iL- oU~l> ^j> oUI_£« £j* -V»-ji> V 
j'J3I ti ‘'wLJ’^UI oL«-UI (j^ 0, »-*jJ» *• \®** 

Sis ^jA ^1^-1 ^iiju » 1 i »■* jl5^j ^ I * ** ^ • 

Giovanni jjjijlj t— j-Ij t>^J . OUIjll 

•Z>\ _<iijLl £Jjl -=- Battista Rasario 

c Isingrinitis ^j-o jaci-_ jI 4 Jjl ) Opera Omnia 

cJlTj , ^o'w 5:_- & W 9 f ( V©«v 



US' t JSi j^iUJI-t) jii\ (_3 4jI>^JI illil«-.Ulf 

jUJJI j : (_jU o j.a.~a* o j^o C-ilS^ 

4~0UI <—jTJ ^ylijJI'j^aJI yifr 4 jj^>Jl! <U.AiuD 
^;<i^«UJIb tjtS” £j* \o —- \' CiVLoil fjt -cJUzJil *Aflj ^ 
Ghristian^U dlj-fc j*' jL*—i £ IaJ^T ^1 ^a 

L_$r j-Z >3 '■. Friedrich de MattaeL 
(» ^ Ui . t .> l l j05 ^ <ul? , YA*A 41—. 

^Jl 4—-5 jSi\ 4Jl5jJI 4js*yi; ltJ A cJlS" ^ylijjl 

4 ^ ci ) 

>U Uli }\ jl\ iJJI t ( \AV\ — \Ao\ < 

^ya^U laJSstT.- jS\ 4*J» ^>3 J’VjU* OL-kJI ,1 

i: Corpus Medicorton Graecontm J -X>- j _T li j _JP 

Opera Omnia « ‘-’UJJll £j*s&*)) i ^jl—JI cj_oJP 
.( \VT — WfY ) Joannes Raeder j-kl j ^1 y_ jJUJT 
a-X®] 4«U Mj Haesler JL*a • f (“ 

4«_k)l U elip V Iaj^I? 4 4..U1I 

, 4—J jai\ 
Jl~U3S _ r 

^4>jS"i jjijJI eUUJ! ^ jiiu o\| aU i -VS 

W 



ijjfjb uaj ( c5jil I_yilT jT) IjilT 

■ a>*^ j > j tiUi <3 IS" <-j iS.j )) * LjuiLiia JjLJI ^ll dAI'j 

«ji5jil jl (( ?'( ■■■M ■) ^ (jjj 9 ^ jf jl 

4 \jjL^. JU yiJUIl ^-LdU ; < re) JLidl <j it jisr 
■<jI j j sir** j>- cJ Ljjj ..l. o' . ' l 1 tiAJi o^'j 

^ 4 > .j- /, l' /j.» O-Ajil^' i^jjyJu 4 <>«\)-A^JI 

*H>UI^5=31) jjO_j oil)A_5 4i^i <iljjll. CjIS"j 

9 1**1 a~o jCc- 

^•jOj 4 iJj; alii ^laseT 4-ojJLttJ I L>-^)_^Lll A*j ^J_j 

^ <i?is Jiy V cJlT^'jilJT, ji^i 

^3_^liiisw V I^slO o.^JLdll Li % U-*>- oLi-. ia J' 

jjit L LI 4 >jH\ : jtLz}[ ^jyt l» j-& li»jLic.l» VI JrJ»L*«VI 

• . , . i *i 

jj\ <L»jstJl <iil)jJI «0 ^j2T C^se~^1 -AaS tjjifUij ^ (iUi 
<iAI5 J5" I-Xjj. Lj-ic- ^,. a- . r . ~ ll jJLat -*~>J" cJlS” 

^c.y> i ^LJI ci 15yu» lly-i »LJlj JU-^H (_y* <*LJI 
4>loj ^ jLjJ 4^>_/_ V <• jA 1 t3 

l j . .-» j ^jl_jlll (iAlr i!1«>15"_5 t 'oj 4 A^aJalc- 4 • * «* 

i c-Ap- j |JLJU : JLjJl (^°) 

• .y'^Vl v^ - 


YM 



<J>^iJI OUjJI ^ iAfr <&&&• OU-j4i 

Ij&jjIuj d ■<*•---Al t jl m 5l> J o-A-« I j_?$k 
^ (3 y«JI ^*1 J JUI jly*'*^ t^r 4 y" 

U>j^ai ^11 IgTilai <».. jQl C—sLo ^l)1 iIoI^mJI <jl_3 

CJlS” i U j-a>- V *1>jIj5* ja l«^lj l* Jj 

Jlp.f."~il i I J\ ifi i JgpA. rtl ll J1* l_j»t 

j j -m Jc, U15 liL*j> »jL>tl> 4,., ^ ..«.ll ^ 4» 

. U* J^3 fV'\? c ' 

La-.JL t J»\ji <3 <o*aJI Jz Ujo J\j*S\ jS 1 
jlT £>4)1 .dUJjl l ^.UJI *\JZni\ <L>^t 
£j» lt>- ^LJI Jit O-lT Xia ' jlj$)lj jlij>-VI 
JS I SjjJI ctUr (*L5 ci >j?T f 

pjlUr Js. jUl J-i ^Sj . <ir plUl «b-j eJ-v> 

jM Cai tiAlij ( ^EijXlltj iUi 4 . «i VI A «a &«* » ‘ *l l 

^.1 1 <«wlj »jk>> k*- ll 9 . L* 1*^4 ^11 ^ 4>>U* V 
jj4 ti 3.U ^a«JI <iUi U» . j^l <i US' 

glo^l •4* > ,• iFtanz Cumoni jJIji (^”1) 

iL« religions Orientates dans le *»VsT ^ £» jjiT 

Geuthner j£yr • 4 ^.Ij^ <«-W< ) Paganisms Remain 

. ( \V^ ^ < J« <V* ^"1 ‘ 



o 15" U*Lit jl Ja ■ c -11 si jA I 

iwlJ> <i r i& OjLp j^lll Helene J}L_-* ^ Stj_Ll 

l 3 L$J -Uj Aaj . Constantios ^j-kJa—i ^Ju jL_yj 

Constantine Jfcklk-i ^^tAj aJj YVi 41— Jl j _ >■ il jy 

J\ &*■ » «• » i Ui-ifc Ja=> 

4l»-_}J ^ ^ jL—4 Y^X 41— ^y~a.-aJI lTj 6 - 

^- jJxlk^i JUj . l*A. ^ 

< Y'**V « Jl Y^o 41- ^ Chlfiros ^ jjj,U- 

Jl Y'**\ 41— ^ ^-5^1 JjjklJL-S 4ll jt—> 

. rrv 

t3j , i * >- -li jjT j-J Jjt (jvixiL^ud jlS” 
Edict of Milan « j>L« ^ y* j* D jA-»t r\r 41- 

elseit (3 j^A-AC- 4ljl JaJ Jft-gtr...—JU ^-L_11 4-3 q*~^> 

(j 4-5t__J.li u*—* «-*lJ*VI »l»t ^ 4 U15” 4jj~»Vl 

aj&i JL. ^U-Ji ji ^aJi rxt Jj, j\ 

y^ajut JljT V 0)15* Jill L*_Jj ^ 4 7 a— r? U- ijvkdl—3 JSj 
JL* >1 4 4]j^j jlC YT'i ^** J 4-—ji) 

l^ciZilj i (£ a • U*L .. all j) OjLa) 4 oAjA_;JI 4 oAJL1 

jJauk—3 4 _iLa»j A3_j . 4—AaD «IjAjJJ XT'* f l* 

\^r 


ir- f 



<CS3j C JJLi> OlS" Ait Aa-adlj i & 3) -J 

C jk>- o!i Alt j-X-aT £«ilS'j ( ^ C-»tS* 

C _yM JLu?j _H <L2t—il ^-Lti (j L — i jlT -Gj 

a^.:CI 1 il»LJ <alk< <Jj)<J aA— ^ 

^^air (jr^- <ufl a—» l? I j5” Ait c~yo A>j . <1 jjj!^ 

Eusebios of Caisareia ^jc- 4o_^J.I 

JjT , jrv—~ai <**Uj ,J_-a ( \ — t j) 

(J ^3 ,YYV' ^_- Nicomedeia ia-^AJ ^ L_-jjS 

4.:.K:1t... all oju 
■• - * 


JOi jl yll «u1 I— C-2 L>jJ 

«*»- tl aJ^_^3 jL »■ A^ s<A*j jl ^♦'v 
AjA> Ijil lAuI jJ—9j J IjJI <As \“\X * 

i_ •• -II ^ SJjiAjJI jjjdilJa—9 

£j* qMLiJI Ufrjl Ajw <so- UjA (J 

<j ^yLidl lAJLaJI jy tjjitfj ^aeWI tU*j"T -b j , l*jttX- 

jl*j «uUj t y'X'v <i— j>L» ^ aJ^JI ti ci 

Iaventio S. Cruris J? ->>-*1' a c J °. J* 2 *" (^V) 

A^—Tij?jVI 'ji "Ajl {j* - ti\ 

. iS+byj)/) jl AALJyiXJiij-iJCiSJr^ A^*j»l'^—‘*’1 



LJIj.(? J )rrA jTrrvfU ( ^ <ilii 

jt*' 6 ^ ^ • ‘-~ 3,5 OlJ ^ < ~ J ^* Oi^ < -*./ ,i 

i -Xjo U-i <L*>l»l!tll C*Se^» l$lO j i i,.^-Ad 0^ jij £ JaS 

Jc- *Jll>t yt \T VTV ^U ^jvLik—S oUj 

el_ l>t fjk O.LjI dUi U>J C _/—! ^1 jh { j 2 *> m 

• Julian jU j>-j Gallos ^ JU* L-* 4 «j*£- 

jJ_j «Vfl9 £ lift oyt T \U 4 > (^*AJI 4 ijU^P* LfcA j m^a\ Lai 

s JLa J -u! sUj a«j j, rr \ <U— 4 ..‘.Till? ...all <J 

^ Jb-ljj 4 jJU«jlHJ cii^t £ ^ j . ~ ...~*j\ J\ .‘Oltf-ji 

^j, **. w)jl ljL llj ( 1) ^jJ»\>^ill Ja ! * •* * > 1 

JU <j US Jl j\Jj>. JLjl jjtl^VI ^T nr fU 
jjjp-j , 0-1 jw c—■> U l. jks Cappadocia 4 -J.jAJi' 
4»jj^Jalj-aVl (J-J— ^ J1 t/JV -r^' c?"j* 

jl yW j * «» * ll (\A) 

•CJ 3 1 ' < Vi * - n ° Jb»- )i 5 J^J> 

. in extremis «£*-Vl ^ j -TVl ^daik—«5 A*ft ^jj) -j»J 

^<7> Up^ITj UeJ_>t b'lT j5j 

^ U j A a Jte>-Vl Jl oUl>> ju-iyJ . rxo <U* (( «LJL> £•>*• )) 

• (( <jyJLJ>Jl Jl 4j'Ua»- )) 



- k. a l l sOjjJI jU^ t“0\ pi* 

jJ—l« ol* j~ij . ^■. •^ e — .Jilj <jj^Jl ^»lr l--^. 

,^-jUOI <i amgnostSs IfjU j jSL 1_J 4>u_ ^^11 

L_J >LJl 3 dlb ^ # 

, ^1 jT <Jtf. UjSm jlS” ^JUt Libanos 

Lr 3 ^ al ^ ^11 <il)i Ajo j 

J -sJI ijlse—-at jlT* < Maxitnos ^j».„Sl> 

( thaumaturgos, SJbJbJI <J ^11 js _idl 


A-9B-J.I yk. >-p» I—*>jj t *A«oy« ) 

jJ] <jtjJ| ju 3 # a-,ju 11 ojdl dUrj 

t$-*—>■! ti ASi c j>- Mithraism 

J ( y^ r ij>i\ 4i*j .Li Log....* jjU 4it <dfL.j 


fAfil *Aii> • l-A»- «0_ r /j..ii]b u*j U»- ^~,«~j j»J (T^) 

• V o £ <i~< j*L» 

( J...« I — J l I <JVt olf (V*) 

-*5j • I-Aj-Ij l - gJ' Ij l ~a -AJ i Hfilios, Soi invictus V 

C*«-a>- ®_r-"l jl Joseph Bidez i£-Aj «-a» jj>- 

• jUjAlk-J o-l>- *1 JXiI <-—<l_^lJLI ijli-dl julsJ 

U-icL~j l* 1-i* Ul>» «t.,..j> iiUJJ 

)’“Julian rApostat’’n5*to JU* ^ki\ . *5ij j^Jo Jc 
< ( N*\\ i ^A*- ) °V -Al*d\ « JJcvu# </e I’irutruction publique 

•< J-O./. ' N'fo-'W 

5—*J, ) j £Y£ » Jwlj-u5C-V» J» £V v U*aJt (Y\) 

• ( yjo • dJUJl •j’Jl < Loeb ed. v*i^ 



_/*&** fOO ^1* LjT <j C.15I UlS* «t$t Oo 
Prohairesios o’Xr—Vt}*** d^r 2 ' jr*—II 
djj—^t.fr ^ri^l I oj—f (j ^—aiIj L»jj ) 

c r' j>, - J. - .-" i jj-iAaJlj St. Gregory Nazianzen jUl 

. S —tjfci £—*j (St. Basil) 

.>■*—* p 1 * Vj - </ w *.) 1 f Wl cr" 

4 <ji 

ij* v-jj — L* ^jCfc» 4l _«*»H ciUr *loT tjj 

OjUvs 4it ^^le- jUj^- , JgJUJI 

^ jjP-t 4>l J» c j_-& t£yl» -ArfM 

Lt* jl < 4 ^—• < JjUbs j^1»i j-*Vi sJr* l* 

[J* ,j3j C 4-ija. Jjixj 

a —-c- _ r ia- r*\\ jj_y (jj . oji lc.!j 

. <•*£*». .** p* ( ) ‘i* ti J*WI 

4»-j <—ju |*Uil ti Naisos jj- _y~jL> ojj j» JLLtj 

LiijjS'j ^j^- 1 J\j <j~h^ J' 


3^ ^Nish (j^-J ) Nissa L~u jl Naisos li (V\) 

• \ ,, '\ ^J*Vl < Jr'k,:k' , “j> j ■l»5...a t jvc ( LiiL -.jty 



<u~sLu Olo j ' <» L~vJI pL>-I 4-d oli L) LlJIj 

4.1.klk -»aJI jl _ J j>- JiUs ^j .k-li ■ <■> 

^Ul (Jj # ^jtL* jj* Ijjkl<illi 4il$J 

4 >L. J J 5 jGj ^jli JU iu <±»>. U> (r*\r ) 
^LJI (3 tiAJjj 4 aJL_>-*xII ^5^ /» jLd* (j JliaJI 
. L.W nr ^J' ^ ^ r\r jJj» ^ 

cjIS'j c 1$j l*4.^11 Lmm 4j"L»-^-l» jUjlf 

-4 >f Lc^ ^2) 4 ^^11 4>bj» C-j- 

^£>-\>j\soa 1>-U^~ ^■■...■fl.i ilf-U 4iOj 4 4j4_i 

4_ JS\ jl$j4 Mithras ^1 J~* 4J^U **V_j ^$ 

y\j3 £>1 j)i tij , 4_jLj lJ llOl -t • !e. ijlhl 

«b Silfrl. (TT) il£e-VI 4 jj*> r\\ 4 L^ 

^J j4^lj . 

*UI «-43jT l» jU^ ^jClj 4 (( 4JVI -Lj«^ )) <-UU 


o myull jf* <jlT (W) 
dUi J*i yjvlajJa^J oj-A—^« aJ| ^ 'jU V"\V AJL*> 

3j j—>- »-JJ» (jJa-Ja—< ( V\V fls uS^ ) <->J* 

y A t}l- J j> L i ^ . « llg J ^v *?u . w ll o*XaA*J1 

jU^> ^y^i *Utf |^a>uA 


m 




r*\r j nr j 

jt < ajUtil 0LJ_^- JjU. Aij , o'^ C* Vj*^ 

o\jC'j} ill <Ljliu ^Oj £ Utul_La <3 ._j£j 

^jf?i3 ^ — -^ U- *lj|jLlL«l 3^9 . L -■•»«»j 

5—*-*> 4_-ftbdl OiA> ^ , <viLJI ^jTIjLljI jj^ae..^ll 

<3^ <315" Aij t dA—ut) jl ^JUI ^*L« >Cl_jUt* 

V e r~ JC. IjAi-b ^J J>4ll ( ^3j £ cji^JI t-A^j 

^ (3_jatj Ij^lT.L l^lA jyJL*! Iyji jl - I VI 
^lA*JL^il ocl - —^1 ^Jl <a-Jsj . I_yjl3«X) I ( ^ t _dl 

ioljl (J ^— -—-aJ (3 j—I j£-_^-i3 £ 
(rt) ( yj' A ^ 1 c r'-?T?'->^ jj\ (V.J . OUQ^JI^ 

Decline and Fall < 1 UT ^ J_^i)I <5 o -laic] (Vi) 

iji Jl- it 1 ( YV J - « /i gJl ) of the Roman Empire 

^Jl5_y]| JJ Ojiol! yJjjJl tilli)) : <t_1C <Uj Jl>- <UjU. 

t £ ,., ■> ■<■ ,, >11 <—*liX5Jl_y yi f-y3 ,j^Jj i$jif 

<«« — »dJi jUa Jbo L-i_> 
Ijwa < J>4-AU ji jl —<0 

^iji (( JA,^1 r \— ;J )> )) « Ji-_ ~.jji Jlj c iU-AJ 

* J ;S'* Jn ij_>^>- JaL»- Jjjj (( . 1_AUaj^i 

< 1 _^A><ul ,jWAJ tal • _)i jir^l\j 

= ^ UwLA o\f Uj ji , --iJl £jj>- J\ 

\W 



is* ij-uXL—V' Georgios of Cappadocia 

^1 *l^v ^ cJU« t5All 

J^U»1 <>« j5 * «Lo ^Lfr «aS jlS*j # £j* l^^Iu 

oj j (j »lc-_^*ll <lla Aaj l dAJi jl?U O.^il 

^jlyi (j dAJS jtTj f Iil.i..* }Li*j ^ 

< ^1 JUo c5^ t Cfs^h 

—« -V_x j^l <L_st* J_ >■ (j JJI i Natalis invicti 

«UJjl <uj=JI oA$j £ n " - l jU j> ^15" l*j . il 

i (rvr <■ _- j} _j t yjaik-ill ^ J—j\ 

< all HI »^£ (j j£i 5jj«M^»«lVI jlXl- Jl 

Jl j t (« 5b% ^uJ! » «l Jlfl it ) 

^ .C * jmfi a Prefect ^ttj 
oliiiJI lJu> Vj . «L-s> |»l! 1 $j uS jlf 

Jl ^j ill Lg~a jt <LJ\ 4*i5” ^jlc- 

^Li olla^ ^1 , £>XjJtl 

|Jj i Y * Y <lui 5 j JU*_jAjJ 4—1^1 -li_) < ,jU.T..ijjO = 

j-wi^i ^_ji jl U jaj ) 4*» o»v>.j 4a jjXi 

«_**>.** J* olX o*a ^tj • ( V\A A4_~» J1_j»- 

4iLi OlX • J4»J V*-i 0^1 C>1 ijl j! 

<iLi jiTl « a>- jl »\iXu»l < u^r^j i->V* £» 

• 

Y * ♦ 



Sil-HfJI <3 -X5 jL) j>. uT ^J>l 

J-3 jt £ 4—iU C-5_^l ci i 3I5” «cOj < i*c.A\ -XJa 4- _^.r 
l***j , j-* * pIS"jOI jjiT ^U-j c tiUi 

j* ■cl—-»• j * j» U 1?jTir ISI «_-s«oJI ^1 li^cJb y>\ 

l^iisLr 4 L»aJI oAa jU<» jjlaJ U j >-1 jl5”_j 
4 (( ( x ^ sm _ j (^UaJI l«jt c-Ji » : c>Uj^11 

(J-^~ 45*^ < y> t-^i, \^£ <L>. 

J* (J* <iLi _rf- y> J-»ALi> 

cr'.^ 1 •jW 1 ■*» J* J 2i xr 11 cr^ 1 ^ **ij* cilS” 
‘Sr^r^ ^Jlj>" V cJl5” <U>jA 

. dUj? iU-jl fj 

u* SU»- Jt Ca»AS< yi\ i_j_jk>Jl c*>IT (Vo) 

V^JLiUr mm jk»Jlj <> IjiJj 
‘Kaiser Julian in Dichtung <JU» Richard Forster 
Studien sur vergleichenden <A^>» ^ ) alter und neuer Zeit” 
‘ (_r° * ^^aaL-AJI oi»JLl * Literaturgeschichte 

Ajj yj\ ,yJl oUI}Uj J-ai l»l ( \*\ • 0 

tcr" 3 J* <**U—A jTi» jt « cAJ>>• 

. Merezhkovski £jLJfd 



J 

Quae extant jUj>- Oliljl ^ Lij). <t ^ ! ’ 

Petrus Martinus ^^LJjU i omnia 

i *ijr 1 t) Carolus Cantoclarus jjlCsLtji JjLij 
t ( ^oAf 4 Duvallius 

JjlS* tJ 

J. _jjTi jljJbtx ) Friedrich Carl Hertlein tf^iy 

1 ^ 4 . 1 3 t ( \AV\ — \AV© 1 di--lJ 4 Teubner 

(tt) < S.f j«Jbj J --A—lJ 

) Mrs. Wilmer Cave Wright 
l 4 D._p.tjc ( Wr — ^^^r c OlAi^. r < Leob Library 
; Joseph Bidez^A-i eij j>- *~~~> jti\j AJlijJl <3 
JijU U-l> L.j \\Xi c ^ jt ‘ Assoc. Guillaume Bude 
( oY'i ^ ( V JdsJll ‘/nr 
^j^>. 4 4«'. .?.n <j i> a —*3 a! l 

oUi 

George Hoffmann, Julianos der AbtrUnning, Syriche 
Erzahlungen (Leiden, 1880 ). 

£~jy ‘ Bryn Mawr J>“ uiS. y e3U~-\ (V\) 

. ( 'HA ^ < it .dsJ.1 < /UJ iA** .3"' ) 5 - u " 



Richard J.B.H. Gottheil 

“A selection from the Syriac Julian Romance, with 
complete glossary in English and German” 

\\Y ^je ( v AA_oil i Semitic Stuav Sertei <JUc-* ) 

. ( W*\ < jAj i <JUl OlstxLaJl J 

• \ MM " 


Sir Hermann Gollancz ' _ >■ jL*y» _— 

Julian the Apostate 

J-A/l Jjl 

Hoffman of Kiel 4 ^ ilLu^Jl uiseUli Jjpistil 

. ( \\YA 1 jaJ 1 ) 


• aI AT^I* (£*A« ciyo jl j 

4 V t r*^' ^ '_A° i (J* (X s 

*AA?; (*_A_ Jk a i^' O* ^ ? cC^r- 4 *>A {A? 

LOl ol5* ^^ ? jUa *£- Up I 

ol^ Alia <JU>- ^Uj ? A^jJI dA)i (J cJUpI ajl 

L 4-i oAsti vi_3ej y-oill ^ eA$c. 

4>0U>I 


<UiL_j> oL) oL» L 4 I 3 j.» V ..* I ^iJI 5 jLiJI cJ 15” -X3_3 
a 0A)AjJI (^.Jjl) OUt*.>__. - ’ 



i ^ UjJI 4 OUU j) I j' Jj 

dUr ^ II ^ o—^.^yl 3 ci— & <y c-j15” 

<, <»bl» <rv> UIJ £*»*« —>■ -^J . 

4 \“A\ *- --* 4 ,’. U’Vi .~dl' ^ TXO AI-<» 

^y» Y^“V ‘C— ■—‘> ul>_y* *X*j -lib dAli 

4 x*va U- Ljyj dA) i5” cikj i$~^y.>Si' 

U^jMI cJlS* UiJI «3.' LU5 dAJi ^ ySl 43-UI liij! 131 j 

Ju cJLai J $I (^u-fcsJlj <I*JI i>* tip 

yjl ^f 15 >*—*J . Ct!-** ^ 

Ulfilas ^ouy ^j> Eusebios of Nicomedeia 

Up jl»l <$t c rt\ ^ ts-t ( ^y 11 J ] ) 
uu j>ji yyn {*j*3 -^y 1 4 

J ( JJ j\ I Nice ) S^c* {fi f 3 0 ^) 

U* VzJlf Jjj . or- Uo 1^5" Sj/aU 0* *-5^ 

UpjU^ Bithynia VjV. fi* 5 ' tf* 
o>!l>( Izmir -u»jl ) C 57 - 5 * *~* U< ^ 

( a j*ja j>o ) Propontis (.rr 0 -?i-*->i J**i 0* y- r “ 33 

< u>u_—i oj^u w»yii y *— ih? c**-* 

, <j 



( J& ] ) ^ C J 

^ £y> t mi *l»- ^y*J J^JLJI ^»-«b«*. ^I )I eliT 

«U—J jji ^1 L* fiLscJ CJ"Asj . 

^>_5 ^ ^ jS*Jb ioUl Oj>. £>jJl *l>*i|l 

Jy ) ^j-UJCL—.VI St. Athanasios jj-j-uJI 


St. Basil of *“" 

_Sll^mO) Cappadocia 

( rA<^ o ) St. Gregory of Nazianzos 

St. Gregory of Nyssa ^jL~Ji 

St. Ambrose of Treves <yu yJI Jjx .—(_ri J — 

St. EpiphardoSjy-k-JiJI ^ j-ili-jl ^-lailj ( X'W C> ) 

_jjy. |_^_5)1 j ( % *r C> ) of Palestine 

( i*V *1> ) St. John Chrysostom of Antioch 
St. Jerome of Dalmatia yUloJI >- ,^-jJ— ai\j 
St. Augustinej^ij—>-UJI ,jda—c-jl ( IT* *-» ) 

J-Aj i ^Ul jJJj_ pJj ) . ( tr* Cj ) of Tagaste 
t yy\ Al~, Ml < Cyril ^jJjS 

Jk_M .vj £ o jCS Cjly—> oL)_j>- sU_j a»> 


(.Viii) ^ < liJUM *j^' ) J , a/rorfttcfwn ( y.lif ^ d" (VA) 



i'Dtf l-L-fr C l^ilS” *1^1 <fJ , ( J-Ai 

<-Vi ^Wj?" ^3 . df-~*3h fJ^->J j^ JT^ f* 
p® i ** y>i* • A —r? e ^.V* y* <£&* JSfyj ^—«■ 
tjlST ASj , <Sjj ! ?U?3 i-> 

r jjVi—^ ^ U.^ c 4 j l*xJ1 ^ ^ 

. «_> jL . aI I j~ojS\ <il)i (j y* 4... ...‘.Cl I j^jU- i_JJu li 

6 UU 4j _,-u£L,}U La.^T Jir 

^ 4j b I«x«ju Uj b • y ^4 * i jj) L 
^Ua l)jS”i «AflJ > Ol y> sL&»-}U jL.4gl jt £ ^yLJli 

jjijfr jl—Jj^- *1—«jl C-Sjf ®jfb jt 


i <■ .a?■>■»! I 4 JU. <J__ r ij jl5* <j Jjb I^VI 

^4 i jx£L—~> VI <■ «’«..•■! ^ ^jJiJin ^j A 

. ( r\\ c--yli reA 

*X*j Lo 4.?r. Ll OJbu‘1 <1 j^I»l ^j3 

<-» Isa j * <LflS <L‘j _yl! (j-j'All elk -Aia £ J~Uo r\r 

t ju3c......a.U jlTj , iyuC-VlJ 3 Lft'j <~o!5^l 


jjilj jjL_ju fjfy yCij £ ^4—jlX» 

C ^ ^>w>>jAi4 l, J IT \jXSL,y\ Jj /‘LJjll o^UlI 


*j 4 -iJI ^1 c-Loj Xs Didascaleion 49 3 _,*!! ^ 



| — \ © ♦ ) Clement jLJ5". JJL> 

!il LJ dLi> 3 i ( \ — r J ) Origen jjb 
^>1 j)l jAilgj (3 oik As Ljj-AII s«AA Oil^" 

AjjslJ ^ jc. LJXj JkSj 1 j**y> blJo <Jstdll LT 

Hypatia LoL_^a 4_Olj Thefin Ojlf 

Ju)l ^jc- -Xij t La(J OLaLjH L c-'j ^jiUI 

^Lc 1 \Y ^* ■■** LlJU^l j! •Aw ^yJjrS 

-t^Loili <0._jJl ^JLJI ^Lil 

Loll_jA —J>1 *1 ©£»a- *“L C ’ (Sj‘, £j* 

IajjC- illlAj L --0 <-*05^ Ujj>- *Aaj , M® A~- 

_^J 4iic-i i i i i <c~« C>L_j , l> jl L_ySy»j LLi 

. •<*> 4_jj 0] r Ul cJil' t Lo 03 dJWI 

jljjl> i L"L y> ^L__ —’'3 ^ oL_j»- ®l“A>jl *31 

*<s~* *3' u* 3 J~^ *3' L^lj i ( _ # *La L_<^J 

^gJ-UlX—*yi _/X ( j->o->—SJl (j *0 JalaJ) ^ yO y (Y'Y) 

jX |jAO iAJlI I •OLc (Jj I—wJ\ ejvalowa ( Hi — YV”V ) 
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( jy JJl ^oA) jt 4n...k.'.'..«) U j^txslj 4 L 4 - U 

*U» J li ^J-5 —i V 

j_ji>-3UU . <jl—J}U UlJj—.j_J i ^>-Aflt-. All J,j} 

t 4 ./^ c* 11 if As ^yJLlj j»-» <3_yU.TcJ 

t I 4 A)jl» (3 ‘i-il—<S*^fl 

IjJX-L- 3 ^Slj^JUI £j* j t £jl>j*Jl *LjjJl ijb .AjU 
<->jJI v_^Ol j dA53 -a»>j t f-^ts 

jGj . ^j^scJi ouuij 5 j jij 

4lj —u»j J < JS^I ^ <*L .jt i ^ylijJ' ^J 1 *^“l 
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